for  modern  construction  are  now  possible  with  RT&E's  Terra  Tran  for  underground 
distribution  Terra  Tran  provides  improved  appearance  for  residential  areas,  more 
reliability  for  industrial  plants,  greater  safety  for  institutions,  and  freedom  from  pri¬ 
mary  wires  and  poles  for  shopping  centers.  Terra  Tran  is  truly  the  long  sought  key 
to  economical  underground  distribution. 
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J.  F.  Davenport,  Ecacutivc  Vicc-Prctidcnt 

Southern  Celiiornie  Editon  Co.,  Lot  Ange'et 
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Department  of  Water  t  Power,  Lot  Angeier 
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Smoot-Holman  Co.,  Inglewood 
H.  C.  Gertter,  Maneger,  Wattern  Zorte 

General  El^ric  Supply  Co.,  Lot  Artgelei 
tianey  Hill 

Hill  Electric  Co.,  Lot  Artgelei 
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PCEA,  Lot  Angelet 
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Walter  Maytham,  Vice-Pretident 

Wettinghouta  Electric  Corp.,  San  Francitio 
Norman  R.  Sutharland,  Pratident 

Pacific  Gat  1  Electric  Co.,  San  Francitce 
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F.  M.  Nicholat  Co.,  San  Francitco 
Alfred  H.  AAayar,  Pratident 

Leo  J.  Moyberg  Co.,  San  FranclKO 
Arthur  Dahl,  Salet  Manager 
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Paul  Churchill,  Regional  Manager 
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George  Abbett,  Pratident 
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Walter  Bayha 

Bayha,  Weii  1  Finato,  Sen  FraiKitco 


btfarmountain  Ragioti 

R.  D  Moody,  Manager 

Allit-Chalmart  Mrg.  Co.,  Denver 
David  B.  Hyer  Jr.,  Pratident 

Southern  Colorado  Power  Co.,  Pueblo 
D.  E.  Provott 

Stearnt-Roger  Mfg.  Co.,  Denver 
Ralph  Johnton,  Vice-Pretident  1  General 
Manager,  Sturgeon  Electric  Co.,  Denver 
Kan  G  Eaton,  Dittrict  Mana^ 

Anaconda  Wire  B  Cable  Co..  Denver 
Howard  Paterton 

Peterton  Co.,  Denver 
Ralph  Hubbard.  Managing  Director 
RMEL.  Denver 

W.  W.  Bowman,  Director  of  Publicity 
Utah  Power  B  Light  Co.,  Salt  Lake  City 
A.  E.  Flemirtg,  Dittrict  Manager 

Gertaral  Electric  Supply  Co.,  Dertvar 
John  Kimball,  Vice-Pretident  B  General 
Manager,  Idaho  Power  Co.,  Boita 


Pacific  Northwaet  Region 

Eric  Nelton 

Shafer  B  Nelton,  Seattle 
Cherlat  H.  Cutter,  Northwett  Repratentativa 
Federal  Pacific  Electric  Co.,  Seattle 
Ralph  Jamat 

Northwettarn  Agenciat.  Seattle 
R.  B.  Larta,  Pratident 

Induttrial  Electric  Co.,  Seattle 
Beverly  Travit,  Contultirtg  Engineer 
Seattle 

Eugerte  Starr,  Chief  Ertgineer 

Bonneville  Power  Adminittration,  Portlartd 
Thomat  W.  Dalzall,  Chairman  of  B^rd 
Portlartd  Gertaral  Electric  Co.,  Portlano 
D.  R.  McClurtg,  Pratident 

Pacific  Power  B  Light  Co.,  Portland 
Jamat  F.  Grieve,  Vica-PratidMt 
C.  C.  Moore.  Ertgirtaert,  Portlartd 
Mat  Wood 

Schwagar-Wood  Co.,  Portlartd 
R.  H.  Sroufa,  Etecutiva  Vice-Pretident 
Siubbt  Electric  Co..  Portlartd 
Aldan  F.  Krieg.  Managirtg  Director 
NELPA  Portlartd 
Jack  D.  Stevent 

Puget  Sourtd  Utilitiet  CoutkII.  Seattle 


New  Role  for  Associations— mtciestmir  snUlisht  to  the 

stor\  (j)  jO)  is  the  fact  that  a 
large  heliioptei  liad  to  Ik*  brought  into  the  area,  not  from  a  ncighhor- 
ing  t  )\vn  or  state  but  from  Canada.  .Sontliern  C.alifoinia  F.dison’s 
development  of  helicopter  tonsti  iiction  presents  exiiting  opjrortim- 
ities.  However  the  etonomics  of  the  ownership  of  smh  a  cialt,  even 
for  a  large  ntilitv,  are  at  this  time  tpiestionahle.  For  a  small  utility 
these  I  raft  ate  out  of  the  tpiestion.  Fhe  Yuma  .\xis  steam  plant,  which 
brings  joint  benefits  to  .Xri/ona  Ihiblic  Servite  and  C.alectric  Power, 
as  well  as  the  now  established  |»rinciple  of  inten hanging  power,  is  a 
trend  in  toojK’iative  enterprise  that  may  suggest  a  pattern  for  the 
ownership  of  treniendousU  ex|>ensive  cfrnstrLution  tools. 

\V  oidd  it  be  out  of  line  to  suggest  that  a  task  force  of  vat  ions  utility 
engineers  might  evaluate  helicopter  (onstruction  from  the  joint  usage 
viewpoint?  Perhaps  our  Western  associations  will  once  again  prove 
to  be  the  catalvst  for  progress  by  representing  a  group  «)f  utilities  and 
encouraging  joint  use  of  ex|)ensive  new  tools. 

Overseas  Engineerina — could  Ik*  written  about  the  dif- 
^  ^  ferences  between  the  ways  Fhirojrean 

engineets  and  .American  engineers  would  tackle  a  given  problem. 
Fhe  appioaihes  toward  the  solution  are  different  because  each  area 
has  sjjetial  conditions,  siuh  as  economics,  foreign  exchange,  availa¬ 
bility  of  matetials  and  many  cuhers  that  have  to  Ire  satisfied. 

Piobably  the  greatest  difference  to  Ire  noted  in  the  Kurcrjrean  aiea 
is  the  lack  of  standardi/atiern  erf  ecpiipment  as  we  knerw  it  here  in 
the  I’.  S.  F'.uro|rean  manufacturers  (and  F.urcrjrean  custermersj  dcr  nert 
apjH'ar  ter  strive  ferr  such  standardi/atiern  delilrerately  for  the  many 
gcMrd  reaserns  that  this  ccruntiA  has  cerme  ter  demand.  Picrbably  this 
stems  from  the  fact  that  many  manufacturers  in  mans  ccruntries  erffer 
theii  eciuipment  in  a  merre  cri  less  termmern  electrical  maiket.  'Fhus 
the  jjioblem  of  internaticrnal  standardi/ation  cr|  e\en  such  things  as 
mcrunting  brackets  is  a  formidable  erne.  F.ngineeiing  cersts.  terer,  may 
be  rclati\el\  lower  and  ccrm|K-tition  is  keen  ser  that  s|recial  designs 
become  a  wa\  crl  dcring  business. 

I  he  end  result  is  that  the  |)lant  err  system  with  cermbinations  erf 
F.nglish,  (•eiman,  Swiss  and  Swedish  ecpiipment  is  ccrmmonplace.  Quite 
erf  ten  theie  is  incorporated  s|K‘cial  designs  ter  meet  sjrecific  problems. 
As  a  result,  mans  installations  represent  real  interest  ter  engineers 
although  one  might  well  wondei  herw  ccrstls  such  installation  might 
be  as  me.isured  by  I’.S.  practice. 

Forty  Million  for  Juneau?— (iFAlaska) 

'  has  announced  that  he  will  intro¬ 

duce  legislation  in  C.ongiess  autherri/ing  a  Sib  million  federal  jrerwer 
project  neai  luneaii  ii  the  (ieorgia  Pacific  .\laska  C.cr.  agrees  to  build 
a  pul]>  mill  in  the  area  and  Icr  purchase  of  the  anticipated 
million  firm  kwh.  .According  to  Senator  Hartlett.  "  This  project  would 
give  the  luneau  area  a  mightv  bcxist,  it  would  enable  a  large  new 
industiv  to  o|K-rate,  greativ  leduce  the  rates  electricity  ccrnsumeis  now 
pa\  and  help  to  diversifv  |uneau's  gcrvei nnient  heavv  economy.” 

.A  survev  indicates  that  jrower  not  used  b\  the  mill  would  Ik* 
.ibsorb'd  within  three  seats.  Finn  |Hrwer  would  be  sold  at  wholesale 
rates  of  l)..1  mills  jrei  kwh  rather  than  the  piesent  l.'r  to  27  mills. 

Fllorts  such  as  this  aie  at  best  politicallv  ii ies|Minsil)le.  Win  should 
the  taxpavers  of  the  nation  fcKit  the  bill  for  a  |K)wer  plant  whose 
output  would  be  primarily  for  the  Ixmefit  of  a  business  firm?  Why 
sliouldn't  fmsiness  itself  put  up  the  monev  if  the  project  is  economically 
self  sustaining?  II  it  isn't,  business  won't  touch  it  and  the  goveinment 
shouldn't.  I  he  onlv  excuse  for  subsidi/ed  power  is  to  supply  minority 
segments  of  the  |>o])Uiation  who  could  not  be  served  otherwis". 
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THIS  ALL-L-M 
TRANSCLOSURB 
INSTALLATION 


TRANSCLOSURi  INSTALLATIONS  will  not  obstruct  traffic 
vision  and  con  bo  complotaly  hiddon  wMi  shrubs.  Tho  sofoty 
•nd  boowty  of  wolf-dasignod  highways  will  not  bo  disturbod. 


housos  a  Round-Wound*  dio- 
tribution  tronsformor,  Hghlning 
orrostor,  o  Kylo  Typo  NR  oil 
swiKh,  disconnoct  switch,  pof- 
hood,  potontioi  tronsformor 
and  socondory  broakors,  to  sup¬ 
ply  two  fully  protoctod  lighting 
circuits. 


New  L-M  Transclosures  Save  ^1,750  On  Each 
Highway  Lighting  Transformer  Installation 


New  enclosure  with  modular  construction  offers  savings  in  cost,  erection  time 
and  space;  permits  transformer  installations  at  the  load  center. 


by  C.  W.  PETERSEN,  Product  Manager 
line  Construction  Moterials 
Line  Material  Industries 


Costs  of  expressway  and  highway  lighting  can  be  greatly 
reduced  by  use  of  the  new  L-M  Transclosure  for  all  trans¬ 
former  installations.  The  Transclosure  will  house  a  standard 
oil-filled  transformer,  lightning  arrester,  oil  switch,  disconnect 
sw  itch,  pothead.  secondars  breakers  and  potential  transformer. 
U  sing  the  Transclosure  instead  of  the  conventional  concrete 
block  or  brick  housing  offers  an  estimated  saving  of  SI. 750 
per  transformer  installation.  On  a  projected  60  miles  of  high¬ 
way.  where  100  to  125  installations  are  expected,  a  total  saving 
of  from  5175,000  to  S2 18,000  is  anticipated. 

Basically  the  Transclosure  is  a  weatherproof  enclosure, 
fabricated  of  heavy-gauge  steel,  to  be  mounted  on  a  concrete 
pad.  It  houses  the  transformer  and  associated  equipment.  It 
provides  ample  ventilation  for  the  transformer  by  means  of 
vents  at  top  and  bottom,  with  baffles  to  prohibit  entrance  of 
all  foreign  objects,  including  wildlife.  Removable  primar>  and 
secondary  doors  can  be  padlocked  to  prevent  unauthorized 


personnel  from  entering,  yet  they  provide  complete  and  easy 
access  to  the  equipment. 

Interlocking  design  assures  a  weatherproof  housing;  the 
sloped  roof  sheds  rain.  Modular  construction  permits  ganging 
the  units  to  provide  whatever  space  is  required.  Units  may 
also  be  expanded  vertically  by  installation  of  larger  side  panels 
and  bottom  vents.  Transclosures  are  available  in  three  sizes, 
to  accommodate  transformers  up  to  100  kva.  Small  in  size 
and  light  in  weight,  they  are  designed  to  be  assembled  at  the 
job  site.  A  complete  installation,  including  transformer  and 
associated  equipment,  has  been  installed  with  less  than  two 
man-days  of  labor. 

The  clean,  low  lines  produce  a  silhouette  that  does  not  de¬ 
tract  from  highway  beauty  or  obstruct  traffic  vision.  Low 
shrubs  will  hide  the  entire  installation  completely.  Trans¬ 
closures  may  be  installed  precisely  at  the  lighting  load  center, 
eliminating  all  overhead  construction  and  producing  the  short¬ 
est  and  most  economical  secondary  runs. 

Get  Complete  Information 

These  are  just  a  few  of  the  reasons  why  many  engineers  are 
specifying  this  new  approach  to  inexpensive  highway  lighting. 
For  complete  details,  contact  your  L-M  Field  Engineer  or 
Lighting  Engineer  or  write  me  direct  at  Line  Material  Indus¬ 
tries,  Milwaukee  1,  Wisconsin.  m? 


^UNE  MATERIALTndustries  T/uuiAclo4iui&s 


IKSMtliW^ 


mmi 


OISTMIUTION  TRANSFOMKRt  •  KYLl  MCLOSCMS  AND  OIL  SWITCHfS  •  FUSI  CUTOUTS  AND  FUSf  UNKS  •  UCHTWNe  ARRESTfRS 
POWER  SWITCHINO  EQUIPMENT  •  PACKASED  SUOSTATIONS  •  CAPAOTORS  •  RE6ULAT0RS  •  OUTOOOR  U6HTIN6 
UNE  CONSTRUCTION  MATERIALS  •  PORCELAIN  INSULATORS  •  FISRE  PIPE  ANO  CONOWT 
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now! 

ALUMINUM 

FiniNGS 


[for  aluminum  conduit]] 


IN  PRICE! 


O.Z.  now  offers  a  full  line  of  aluminum  fittings,  keeping  pace 
with  increased  demands  for  rigid  aluminum  conduit . . .  Cable 
Supports.  Expansion  Fittings,  End  Fittings,  Split  Couplings, 
Pull  Box  Fittings,  U-Bolts,  Terminators,  Flanges  and  O.Z. 
Types  “B”,  and  *'SB”,  Bushings.  Here  is  a  premium  line  of 
fittings  —  at  standard  prices.  OJE.  Aluminum  Fittings  are  iden¬ 
tical  in  design,  workmanship  and  quality  to  similar  O.Z. 
products  in  malleable  iron  and  other  metals.  Whatever 
your  requirements,  O.Z.  has  the  type  and  size  you  need. 

When  ordering  any  of  the  ttarrdard  fittings  illustrated, 
specify  "aluminum"  after  the  catalog  number. 

O.Z.  Aluminum  Conduit  Fittings  or*  at  your  local 
distributor  now.  For  more  comploto  information,  see 
your  distributor,  or  write  direct  to  the  compony. 


Patanlad 
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TOP 

COVER 
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CABLE  SUPPORTS 


TYPE  "S 


TYPE  "R 


TYPE  "C 


TYPE  "K 


BUSHINGS 


TYPE  "M 


IIV 

TYPE  "B 


PAN 


ITTI 


NOS 


TYPE  "EX 


TYPE  "EXE 


TYPE  "DX 


CABLE  TERMINATORS 


TYPE  "CRH 


TYPE  "DTC 


TYPE  "KR 


TYPE  "FR" 


WITH 

TAPING 

CONES 


SEALING 

BUSHING 


COMPOUND 

BUSHINGS 


HORIZONTAL  TERMINATOR 


TYPE  "CRC" 


PULL  BOX  FITTINGS 


TYPE  "CLN' 

WITH 

TOP 

THREAD 


TYPE 

"PB" 

'  y 

NON-WEATHERTIGHT 

WEATHERTIGHT 


END  FITTINGS  SPLIT  COUPLINGS  ■  FLANGES 


U-BOLTS 


TYPE  "E" 


TYPE  "SP' 


UNIVERSAL  FLANGES 


Priced  same  as  Bronze  U-Bolts 


MI  M  /  .  cable  terminators 

V/  M  f  .  POWER  CONNECTORS 

M' \(  \  \  .  SOLOERLESS  CONNECTORS 

VlJ  2^2  BOMD  SmiT  •  BBOOKLYM  17,  M.Y.  _ ^  .  grounoino  devices 

.  CONDUIT  riTTINCS 

Soles  Office  and  Warehouse!  406  So.  Cicero  Avenue,  Chicogo  44,  III.  •  ESterbrook  9-0326  *  INTERLOCKED  ARMOR 

Office  ond  Focloryi  749  Bryoni  Street,  Son  Francisco  7,  Calil.  •  GArffeld  1-7646  CABLE  FITTINGS 


CABLE  FITTINGS 
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your  products 

are  In  the  spotlight 
In  the  fastest  growing  market 
when  you  exhibit  in  the 


lOTH  Biennial 


ELECTRICAL  INDUSTRY  SHOW 

Presented  by  the  Electrical  Maintenance  Engineers  Association  of  California 

MARCH  23-26,  1960 

SHRINE  EXPOSITION  HALL  •  LOS  ANGELES 


Ot  er  12,000  potential  customers  from  13  WESTERN  STATES 

Architects,  Contractors,  Draftsmen,  Electricians,  Chief  Plant  Engi¬ 
neers,  Consulting  Engineers,  Design  Development  Engineers,  Electrical 
Engineers,  Electronic  Engineers,  Production  Management  Engineers, 
Maintenance  Engineers,  Estimators,  Management,  Mechanical 
Engineers,  Purchasing  Agents,  Technicians,  Utility  Consultants, 
Builders,  School  Superintendents,  State,  County  and  City  Govern¬ 
ment  Construction  Officials  will  attend  this  important  show. 


Presenting  for  the  first  time  a 

COMPLETE  LIGHTING  EXPOSITION 

Dedicated  to  the  latest  advance  in  commercial,  industrial, 
office,  school,  and  outdoor  lighting.  Under  the  chairmanship 
of  Urban  Beh,  Consulting  Lighting  Engineer— with  highly  spe¬ 
cialized  technical  sessions  presented  by  foremost  authorities 
in  the  various  fields. 


MAKE  YOUR  SPACE  RESERVATION  TODAY 

Conuct:  Fred  J.  Tabery,  EMEA  Exhibit  Manager 
3443  South  Hill  Street 
Los  Angeles,  Calif. 

Telephone:  Richmond  9-1091 
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FIVE  HEW 
GEDNEY 
PRODUCTS 


(cadmiym- plated).  Poly- 
otliylaoa  collar  it  fraa  to 
tom  wtiilo  botlMic  it 
UtMaoad . . .  provaott 
kiodiot.  twitting, 
during  inttalla- 
tion.  Sint  H* 
toS*. 


(cadmium  •  piatad).  Sol' 
dirteM  lug.  Froo-tam- 
ing  poWetklyoM  coBar 
pravaott  kiodiog, 
(witting,  of  COMklC- 
tort.  Sixot 
Ik**.'.  - 


Nobody  knows  better  than  you  do 
how  much  time,  trouble  and  expense 
are  involved  when  electrical  fittings 
don’t  fit  properly.  That’s  why  Gedney 
has  adopted  the  simplest  of  mottoes: 
Gedney  Fittings  fit.  And  we  mean  it! 

Gedney  Fittings  are  machined  with 
unfailing  accuracy,  then  carefully  fin¬ 
ished,  finally  they’re  scrupulously  in¬ 
spected.  Result?  You  no  longer  have 
to  make  allowances  for  the  fittings 
(and  time)  you  used  to  throw  away! 
One  more  thing.  These  better  fittings 
cost  you  no  more! 

Think  of  all  the  places  you  can  sate 
time  and  money  with  these  fire  new 
Gedney  Fittings  and  Accessories! 


eOHEY  STATIC  PmOITIVT 
tlWNO  CLAMPS. 
Made  to  ground  pipa  or 
conduit  (rom  16’  to  8'. 


ELECTRIC  COMPANY 


RKO  BIDG.  •  RADIO  CITY  •  NEW  YORK  20 
Foundry,  Factory  ond  Shipping  Point:  Torryvillo,  Conn. 


GEDNEY  FITTINGS  FIT 


For  Irhone  nutnbrr  of  rlo\e\l  rrbtrsrtilalhr  tee  afhriHung  hidfx  in  hark  of  hook. 
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news  roundup 


Thi»  is  an  artist's  conirption  of  a  ncH  rrarlor  drvrlopmrnl  of  interest  to  .12  utilities 


ATOMIC  SHORTCUT?  -  Hu 
$21 '/g  million  atomic  reactor  system 
recently  approved  by  Congress  is 
viewetl  by  some  as  a  “major  short 
(lit  to  the  ilevelopment  ol  the  na¬ 
tion's  goal  ol  economic  electritity 
liom  the  atom.” 

|.  F.  Davenport,  executive  site 
president  ol  Soiitbern  Calilornia  Kdi- 
son,  which  is  one  of  the  .52  investor- 
owned  utilities  cooperating  in  the 
project,  made  that  comment  tollow 
mg  the  signing  ol  the  contract  with 
the  AFC. 

I  ho  companies  partit  ipating  in 
building  ol  the  lO,!)!)!)  kw  svstem  at 
Peach  Bottom.  Pa.,  make  up  the 
largest  aiul  most  wiilely  representa¬ 
tive  group  ol  utilities  ever  to  sup 
port  an  atomic  power  project.  The 
group  is  called  the  High  'Fempera 
turc  Reactor  Development  .Assn.  It 
is  providing  both  financial  and  tedi 
nical  support  for  the  project  whidi 
will  be  incorporatetl  in  the  Phila 
ilelphia  Flectric  (lo.  system. 

Cieneral  .Atomics,  a  division  of 
(ieneral  Dynamics,  will  build  it. 

—EW— 

.SH.AKE-l^P— .A  Department  of  the 
Interior  report  reveals  that  the  earth 
(]uake  near  West  Yellowstone,  Mont., 
in  miil-.August  changed  water  levels 


throughout  the  country  temporarily. 

.Automatic  water  -  stage  recorders 
operated  by  the  ( Geological  .Survey 
for  hydrologic  studies  legist eretl 
water  levels  that  were  higher  by  '  4 
t(*  17  in.  .\t  some  places  the  effect 
was  so  strong  that  recorders  “jumped 
the  track”  so  the  full  amount  of 
water-level  change  could  not  be  de¬ 
termined. 

.A  well  in  Union  Uounty,  N.J.,  had 
the  largest  fluctuation— 17  in. 

Particularly  interesting  is  the  fact 
that  three  wells  on  the  island  of 
Oahu.  Hawaii,  showed  water-level 
changes  about  *4  to  ^4  of  an  ineb. 
I'his  was  .‘1,200  miles  from  the  epi¬ 
center. 

— EW— 

LKGHT  AM)  PROFlTS-ln  a  be 
fore  and  after  study  of  cost  sheets, 
the  Don  Martin  Sportswear  C'.o.  in 
l.os  .Angeles  has  come  up  with  inter¬ 
esting  test  data  regarding  the  im¬ 
portance  of  illumination  from  the 
standpe^int  of  profits,  labor  relations 
and  incidence  of  accidents. 

Fhe  company,  founded  two  years 
ago  by  the  (Garcia  brothers,  designs 
slacks  and  blouses  for  (Grayson's, 
1  erner's  and  comparable  outlets. 
.Anticipating  moving  to  a  modern 


building  in  the  near  future,  the  own¬ 
ers  limited  expenditures  for  nuKlern 
i/ation  of  lighting  at  their  present 
ItHation  to  minimum  recpiirements 
of  l(N)  f-c,  as  outlined  by  illumina 
tion  engineers,  i.owest  cost  fixtures 
and  installation  were  used  and  no 
other  change  was  made  in  working 
conditions  or  physical  facilities  in 
the  factory. 

The  company  kept  close  check  on 
profits,  jjrcHluction  output,  accident 
ratio,  etc.,  for  three  months  imme¬ 
diately  preceding  the  new  installa¬ 
tion  ancf  for  another  three  months 
immediately  afterwards.  .Since  the 
company,  in  this  periiKl,  had  a  back¬ 
log  of  orders  for  mercbandise,  gen¬ 
eral  business  conditions  or  seasonal 
slack  pericnls  had  no  effect  on  out¬ 
come  of  the  test. 

Here  are  the  startling  facts; 

.Average  gross  income  for  the  two 
pericnls  uncler  consideration  showed 
an  increase  of  lUJ  after  defective 
lighting  had  been  corrected. 

.Against  the  11^  figure,  cost  of 
energv  for  operation  of  the  new  fix¬ 
tures  amounts  to  .1/10  of  \^(  of  the 
additional  monthly  gross,  and  total 
cost  of  installation,  based  on  a  .5^5 
net  of  the  gross  increase,  was  paid 
off  in  .18  working  days. 

.Accurate  recorcls  of  four  machine 
operators,  each  of  whom  has  been 
with  the  companv  from  its  incep 
tion,  were  charted  in  order  to  de¬ 
termine  effects  c4f  the  new  setup  on 
individual  piecework  prcKluction. 
Results  showed  that: 

1.  The  top  prcKlucer  in  the  fac¬ 
tory  increased  her  output  by  15'G 
working  in  better  light. 

2.  .A  high  average  prcnlucer  in¬ 
creased  her  output  13%. 

3.  .A  low  average  prcKlucer  in¬ 
creased  her  output  45%. 

4.  Previously  the  slowest  and  least 
competent  employee  in  the  plant 
increased  her  output  by  lf>4^. 

.Accidents  in  the  factors  declined 
from  an  average  ratio  of  2.5  accidents 
per  month,  most  of  which  were 
needle  punctures,  to  a  single  acci¬ 
dent  in  the  next  three  months, 
svhich  was  a  back  injury  resulting 
from  the  strain  of  heavy  lifting. 

Fhe  owners  report  that  complaints 


Planned  Packaging.  Sturdy,  quick  opening, 
self-dispensing  cartons.  Exclusive  Inventory  Keeper 
that  minimizes  waste,  simplifies  inventory  control. 


Plywood  Reels.  "No-charge”  Plywood  Reels 
for  14,  12  and  10  gauge  portable  cord,  500  or  1000 
feet  per  reel. 


Every  Foot  Imprinting.  Tells  you  at  a  glance 
the  gauge,  number  of  conductors,  voltage,  type  of 
insulation. 


Color  Coded  Labels.  Shows  gauge,  type 
and  contents  .  .  .  saves  time  .  .  .  simplifies  inventory. 
Red  labels  indicate  neoprene,  black  indicates  rubber. 


October  1 959— Electrical  West 


COMPANY  Division  of  the  CreKent  Company,  Inc.,  Pawtucket,  R.  I. 


CAROL  CABLE 


When  you  calf  for  i 
cable . . .  call  for  Carol 


For  phonf  number  of  eloteit  representath'e  see  advertising  index  in  back  of  book. 
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JUST  THE  PLIER  FOR 
ELECTRONIC  USE 


Here  is  a  plier  specially  designed  ft)r 
electronic  use.  It  will  lit  into  confined 
space  and  steel  jaws  hold  clipped  end 
of  sheared  wire  firmly  . . .  nothing  to 
wear  out. 

The  shear  blade  is  at  an  angle  of  I  S 
degrees  (the  standard  angle  of  regu¬ 
lar  diagonal  pliers).  Shear  principle 
assures  smooth,  continuous  action 
without  snap,  preventing  shock  w  hich 
might  damage  transistors  or  delicate 
components.  For  use  with  bare  wire 
up  to  18  gaage. 

Sm  your  oloctroaic  supply  houto  or 
WRITE  FOR  CATALOG  101-A 


from  employees  melted  to  almost 
nothing;  absenteeism,  which  had 
been  high,  showed  a  marked  drop 
and  other  personnel  problems  dwin¬ 
dled  to  a  negligible  low. 

I  he  owners  say  that  while  im¬ 
proved  illumination  is  most  effective 
in  aiding  the  visually  handicapped, 
it  increases  efficiency  even  among 
those  with  perfect  vision.  'I'hey  an- 
titipate  that  insurance  rates  under 
impr«)ved  tonditions  will  drop  in 
ratio  with  the  drop  in  accidents. 

— EW— 


their  present  technology  has  been 
expertly  adairted,  and  this  process 
doubtless  will  continue  until  the  gap 
is  closed  or  at  least  substantially 
narrowed.” 

— EW— 

EU'ctroluminescence,  infant  of 
the  lighting  industry,  will  be 
found  on  1960  (Chrysler  and  Im- 
{KTial  automobile  dashboards. 
Sylvania  Electric  Products 
worked  with  the  auto  manufac¬ 
turer  on  the  development. 


Mtnvin  I  re  has  been  elected 
(nesident  of  liurndy  Carp,  to 
Muceed  Hern  Dihner,  who  was 
rle<ted  chairman  of  the  board 
of  dire<  tors.  Dibner,  the  founder 
of  liurndy,  is  also  president  and 
founder  of  liurndy  Library, 

<  hairman  of  the  Electrical  His- 
toriiul  Foundation,  trustee  of 
the  I'niT’ersity  of  Bridgeport 
and  of  the  Yale  Medical  I.i- 
bra)y,  member  of  the  Electriral 
Equipment  Committee  of  the 
Smithsonian  Institution  and  Eel- 
low,  .1  merit  an  Institute  of  Elec- 
trital  Engineers. 

— EW— 

Wll.VT  R.VC.E?— Russia  is  not  en¬ 
gaged  in  a  race  with  the  Tnited 
■States  or  .in\  other  counttN  in  de 
\elo|)tuent  of  atotnic  powei,  )ames 
I'.  Davetiport,  executive  vicepicsi- 
clent  ol  .Souihertt  (California  Kclison 
(Co.,  said  iti  a  rejxut  on  his  lO.OKt) 
mile  tti|)  thtough  the  Siberian  area 
ol  the  .Soviet  Tnioti. 

"(Cotivetitional  steam  jilants  ettjoy 
the  top  construction  prtoritv  in  the 
electrical  field  iti  Russia,"  Daveti 
port  told  the  l  lectrical  (Conlerence 
ol  the  I’etioleutu  IndustiA,  holditig 
its  atituial  natiotial  .cotivention  in 
l.ong  Reach. 

“.Seccuicl  prioritv  is  given  hydro¬ 
electric  power  construction  —  with 
atomic  plants  itt  third  place." 

The  Kdisoti  executive  explaitied 
that  the  Russians  have  a  tremendous 
industrial  expansion  program  to 
achieve  before  they  cati  begin  sub 
stantial  increases  in  consumer  gcxxls 
and  compete  in  world  markets. 

"(Consecptently,  thev  need  huge 
blcwks  of  power  ciuickly,  and  thev 
don't  care  how  they  get  it— from 
steam,  falling  water,  or  the  atom," 
Davenport  declared. 

Davenport  estimated  that  the  Rus¬ 
sians  are  approximate! v  10  years  be¬ 
hind  the  Ihiited  States  in  develop 
ment  of  automation  in  power  plants. 

"This  does  not  necessarily  imply 
any  lack  of  ability  to  catch  up— onlv 
a  later  start,”  he  added.  "Most  of 


— EW— 

NEW  F()RMl'L.\— .\  new  mathe¬ 
matical  formula  has  been  proposed 
by  .\llis-(Chalmers  engineers  fcrr  over- 
(urrent  relay  selection  and  ccnuclina- 
tion. 

This  formula  l"t  =  k  provides 
simple,  straight  line  functions  when 
plotted  on  dcmble  logarithm  paper. 
In  the  formula,  "1"  represents  multi¬ 
ples  of  tap  value  current;  "t"  is  time 
in  suitable  units;  "k"  is  time  scale 
index  and  "n"  is  inversion  index. 

.Static  relays  now  available  can  be 
adjusted  to  change  the  slope  of  the 
time-current  curve  (inversion  index) 
or  the  time  to  trip  (time  index)  for 
ciMficlinating  any  given  circuit. 

T  he  engineers  say  much  confusion 
(.m  be  eliminated  in  relay  coordi¬ 
nation  l)\  simply  indicating  values 
lor  the  inversion  index  and  time 
scale  index  of  the  relay  being  coor¬ 
dinated  with  other  protective  devices 
on  the  sNstem. 

— EW— 

“It's  an  I  for  an  I  when  two 
c’gotists  gel  together,”  an- 
nc>uncc*s  the  C'.hewelah,  Wash., 
The  Inde|H'ndent. 

— EW— 

LOW  BIDDER  -  Baldwin -Lima - 
Hamilton  (’.orj).,  in  a  release  explain¬ 
ing  the  way  it  was  low  bidder  on 
three  l8,.S(H)-hp  hydraulic  turbines 
lor  Wheeler  Dam  of  TV^\,  states: 

"It  is  with  great  regret  that  the 
management  of  Baldwin-Lima-Ham- 
ilton  (iorp.  deemed  it  necessary  to 
use  a  substantial  amount  of  foreign 
material  and  labor  but  there  seemcxl 
no  alternative  if  the  corporation  is 
to  maintain  its  engineering  skills 
and  know-how  on  hvdraulic  turbines 
which  have  been  a  principal  prcxl- 
uct  for  many  years.” 

Bl.H  submitted  a  bid  of  $2,313,- 
(HK),  which  was  just  below  the  bid  of 
English  Electric  Exjxsrt  &  Trading 
('.o.,  with  a  bid  of  $2,354,305. 


says  Mr.  Frank  Gallagher^  Foreman  for  Lecce  Electrical  Company,  Williamsport,  Pa. 


“We  don’t  have  the  problems  with  Spang  Conduit  that 
we  run  into  with  most  other  conduits,”  states  Mr. 
Gallagher.  “Whenever  my  decision  is  called  for  in  the 
purchase  of  conduit,  I  always  call  for  Spang;  it’s  the 
finest  I’ve  used  in  20  years. 

“Spang’s  uniform  high  quality  means  we  don’t  have 
to  chase  bad  threads  or  be  bothered  by  ‘hard  spots,’ 
which  make  bending  difficult.  Because  less  time  is  re¬ 
quired  to  install  wire  runs  with  Spang,  there’s  a  con¬ 
siderable  savings  in  time  costs. 

“W'e’re  installing  over  20  miles  of  Spang  Conduit 
to  protect  the  wiring  in  the  seven  new  buildings  at  a 
Pennsylvania  university.  We  guarantee  each  job  for 

Fnr  hhon^  number  ol  rlot^xt 


one  year,  so  we  can’t  afford  to  use  inferior  materials. 
With  Spang,  we  know  the  job  will  be  right  the  first  time.” 

Quality-controlled  Spang  Conduit  is  manufactured 
and  insp)ected  under  rigid  specifications  to  bring  you 
the  maximum  in  performance.  Next  job,  call  your 
local  Spang  Distributor  for  the  top-quality  conduit 
that  will  give  you  top-quality  service — Spang. 


THE  NATIONAL  SUPPLY  COMPANY 


SubvdMry  ol  Armco  Stool  Corpofotion 


TWO  GATEWAY  CENTER.  PITTSBURGH.  PA. 


20  mile*  of  SPANG  Conduit  ore  being  installed  in  all  buildings  now  under 
construction  in  this  giant  building  program  at  a  Pennsylvania  university. 

Architects:  Howell  lewis  Shay  and  Associates.  Philadelphia,  Pa. 

Mechanical  Contractor:  Riggs  Disller  and  Company,  Inc.,  Philadelphia,  Pa. 
Electrical  Contractor;  Lecce  Electrical  Company,  Williamsport,  Pa. 

SPANG  Distributor:  E.  R.  Beers  Electric  Company,  Bloomsburg,  Pa. 


“SPANG  IS  THE  BEST  CONDUIT 
AVAILABLE  ON  TODAY’S  MARKET” 
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“Whether  or  not  the  government 
ol  this  country  will  continue  its  pres¬ 
ent  |>olicy  of  accepting  foreign  bids 
on  public  water  jsower  projects  when 
such  bids  are  obviously  based  upon 
the  low  wage  economies  of  foreign 
countries,  we  do  not  know,  but  if 
such  |>olicies  do  continue,  Ameri¬ 
can  manufacturers  of  these  products 
will  either  have  to  purchase  substan¬ 
tial  (M)rtions  of  the  turbines  abroad, 
thus  maintaining  their  engineering 
skill,  or  go  out  of  business  entirely.” 


TURRET  DERRICK 


GIVES  CONTROL 


So#* 

A  Simple  to  eporato 

^  Cuts  Cost, 

'LX  tavos  man  hours 

■■ 

^  Compact, 

folds  quickly  within 
Vorsatile  ••"•♦I*  trwek 

f  >wco  diqgor 

lont,  dorrkk  cari; 
tho  holo,  sot  th^  V  . 

i\\ 

fith  777co  fibergitts  \ 
basket,  unit  becomet^n  \ 
aerial  lift.  ^  1  \ 


Wc^stinghouse  Electric  Corp. 
has  bc'en  awarded  a  contract  by 
the  S,  Navy  to  build  thermo¬ 
electric  air  conditioner,  heater 
and  refrigerator  that  will  pro¬ 
duce  heat  and  cold  with  solid 
state  materials  and  without 
moving  part.s. 


FITEL  ELEMENTS  FAIL-Atomics 
international  is  still  investigating 
the  cause  of  the  failure  of  fuel  ele¬ 
ments  in  the  sexlium  reactor  experi¬ 
ment  at  .Santa  Susana.  They  offer 
reassurance  that  fuel  element  dam¬ 
age  is  not  an  indication  of  unsafe 
reactor  conditions  and  that  no  re¬ 
lease  of  radioactive  materials  to  the 
plant  or  its  environs  occurred. 

The  fuel  element  of  SRE  is  a 
(luster  of  seven  stainless  steel  tubes, 
each  about  *4  in.  in  diameter  and 
It  ft  long.  Each  tube  contains  a 
(olumn  of  fi-in.  long  uranium  metal 
slugs.  The  elements  are  suspended 
in  the  core  of  the  reactor  by  means 
of  hanger  rods. 

Operators  discovered  that  a  lower 
|)ortion  of  some  of  the  fuel  elements 
remained  in  the  reactor  core  as  the 
elements  were  lifted. 

Pieliminarv  indications  are  that 
organic  material  iti  the  reactor  mav 
have  restricted  passage  of  coolant. 
Fhe  material  could  have  come  from 
leaks  in  the  pt  itnarv  coolant  |)imips 
where  tetralin.  an  organic  com 
pound,  is  used  in  seals  to  eliminate 
sodiutn  leakage  into  the  pump  bear¬ 
ings  and  drive. 

.Southetn  ('.alifornia  Edisoti  Co. 
has  an  experimental  generating  unit 
attached  to  the  reactor. 


Handles  90-ft.  polo  ^ 
'  or  hoavy  troniformorV 

Jack  I09*  for  stability 


II Kill  PRICED  Electricity  can  be 
getierated  bv  nuclear  energv,  usitig 
itatuial  uranium  as  a  fuel  and  heavv 
water  as  a  mcnlerator  for  an  esti¬ 
mated  19.1  tnills  a  kwh.  .according 
to  F.  W.  McC.Ioska  and  C.  .\.  llat- 
stat  of  Sergeant  .S:  l.undy,  Chicago. 


GENERAL  ELECTRIC  ANNOUNCES 


NEW  “ISOKRAFT  50"  CAPACITORS 


^  NEW  “ISOKRAFT  50” 

S  CAPACITORS  PERMIT 
•  More  KVAR  per  pole 
•  Easier  installation 


*14%  lighter  than  previous 
General  Electric  units 

fTrada-mork  of  Conoral  Elocthc  Co. 


SMALLER  AND  1 4%  LIGHTERS 


bOO  kvar  switched  equipment  with 
M-kvar  units  and  aluminum  racks 


GOO  kvar  switched 
equipment  with 
••ISOKRAFT  50”  units 
and  aluminum  racks 


R«c*nl  WaighI  Raduclleni 
Achiavad  in  0-E  Pola-lop  Eguipmanlt 


600-kv(M’  equipment  at  450-kvar  weight  are 


.  benefits  of  General  Electric  capacitor  progress. 


GOO  kvar  switched  pole-top  equipments  with 
50-kvar  units  and  galvanized  steel  racks 


General  Electric’s  new  “ISOKRAFT  50”  capacitor 
weighs  less  than  2  pounds  per  kilovar,  LIGHTEST 
50  KVAR  CAPACITOR  ON  THE  MARKET 
TODAY.  Lighter  weight  and  smaller  size  make 
“ISOKRAFT  50”  capacitors  easier  to  handle  and 
permit  more  kilovars  per  pole. 

14%  WEIGHT  REDUCTION  results  from  new  ISO¬ 
KRAFT  t  paper  dielectric,  combined  with  improved 
internal  construction  and  manufacturing  methods. 
New  600-kvar  equipments  with  aluminum  racks 
now  weigh  no  more  than  older  450-kvar  equip¬ 
ments  with  galvanized  steel  racks  and  heavier  units. 
With  “ISOKRAFT  50”  stainless-steel  case  units, 


the  new  General  Electric  equipment  permits  faster, 
easier,  less  expensive  installation. 

GREATER  RELIABILITY— Lower  temperature  rise 
and  increased  ability  to  withstand  lightning  and 
switching  surges  contribute  to  a  more  reliable 
capacitor  unit. 

Check  to  see  how  General  Electric’s  new  “ISO¬ 
KRAFT  50”  capacitors  can  benefit  your  system. 

FOR  COMPLETE  INFORMATION,  write  for  bulletin 
GEA-6990  -  Section  445-29,  General  Electric  Co., 
Schenectady  5,  N.  Y. 


T^gre^S  Is  Our  Most  Important  Product 

GENERAL  ^  ELECTRIC 


for  phonf  number  of  rlotest  repretenlatk-e  tee  advertising  index  in  bark  of  book. 


*  PRESSURE-RELIEF  CAP  CUTOUT  photo 
graphed  in  action  discharging  the  cap,  fuse 
link  button  head,  and  ionized  gases  upward 
into  the  primary 


HUBBARD  EHD  FAULTMASTER  CUTOUT 

with  exclusive  Single  Vent  Small-Bore  action 
discharging  all  gases  down  and  away  in  a 
single  confined  cone 


*  Both  photogrophi  ore  open  shutter 
token  of  cutouts  tested  on  o  15  kv 
8000  amperes  avoiloble 


exposures, 
circuit  with 


Monulocturrd  in  Conodo  by 
N  Slot,,  Co.  Horn, Hon.  Onlo.K) 


better  products  S 


AND  COWPANY  •  200  SOUTH  MICHIGAN  AVENUE 


•  CHICAGO  4,  IlllNOIS 


I 
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PRODUCT 

NEWS 

New  Designs  and  Applications 


Instrument  Calibrators 

(1)  MVi/on  histnirnents  Divi¬ 
sion,  Daystrntn  Inc.,  liH  Frr- 

Ii7if'hn\srn  .-Jir.,  S’eu'ark,  .V.  /. 

Four  new  a-c  ami  d-c  iiistruinent 
calibration  cons(tles  with  rcportal 
calibration  accuracy  of  .05''^  of  indi¬ 
cated  value  are  being  pKuluced  by 
this  company.  The  a-c  and  d-c  cali¬ 
brators  provide  power  source,  cir¬ 
cuitry  aiul  control  for  virtually  all 
types  of  portable,  panel,  switchboartl 
aiul  rccortling  type  instruments  used 
by  large  utilities,  according  to  the 
manufacturer.  Each  of  the  comitlete 
consoles  measures  .SOVi  in.  High, 
21 '/2  wide  and  19',  »  in.  deep. 


Cable-to-Flat  Terminals 

(2)  Burndy  Corf}.,  S  or  walk , 
Conn. 

.\  line  of  terminals  for  cable-to-flat 
connections  to  aluminum  or  copper 
in  wide  ranges  of  sizes  has  been  in¬ 
troduced  by  this  company.  Only 
eight  terminal  sizes  cover  every 


cable  size  from  No.  8  through  2,000- 
mcm  copper  and  aluminum  or  1,780- 
mcm  .\C;SR.  .\  single  connector  size 
will  take  as  many  as  85  different 
cable  sizes.  With  recessed  bolt  head 
pockets  for  one- hand  installation, 
the  terminals  are  tlesigned  to  make 
dependable  heavy-duty  connections. 


Safety  Switch 

(.8)  Federal  Pacific  Electric  Co., 
.■)0  I’Htis  St.,  .S'ewark,  S.  J. 

,\  new  line  of  heavy-duty  safety 
switches  incor|M)rating  the  quitk- 
inake,  (luiik  break  principle  is  an- 
nouiueii  by  this  company.  Rated 
trom  too  amp  through  1,2(H)  amp, 
aiul  with  a  100,000  amp  interrupting 
tap.uitv  when  current  limiting  fuses 
are  inserted,  the  new  switches  are 
designed  lor  industrial  application. 

File  switches  employ  a  circuit  break¬ 
er-type  mechanism  in  conjunction 
with  fuses. 


External  Transformer 

(  f)  .4  llis-C  hal  tners  Mfi;.  Co., 
112fi  S.  70th  St.,  Mihvaukee  1, 
U  ii. 

.\  i.ew  external  mountetl  bushing- 
tvpe  current  transformer  has  been 
developed  by  this  company  for  pow¬ 
er  transformers  and  breakers.  De¬ 
signed  for  circuit  relaying,  indicating 
or  protection,  the  new  Versaformer 
is  installed  on  existing  units  by 
merely  slipping  it  down  over  a  pow¬ 
er  bushing.  Can  be  used  with  anv 
.\S.-\  bushing,  .8-4.5  kv  or  below. 


The  PoHrruptrr,  a  romplrit-ls  rnclosrti  de¬ 
sire  for  mounting  on  diMonnett  swiirhes 
to  iniemipi  turrenis  of  MNI  amp  and  up 
to  S4..S  k\,  is  shoHn  as  it  uas  sulijet  led  to 
sesere  ire  tests  in  a  free/er  thamlH-r  h> 
I>elta-Star  Elertrir  Oisision,  II.  k.  Porter 
C'a>.  Inr.  Mounted  on  a  sertiral-hreak  switt  h, 
the  unit  tsas  froren  first  in  the  open  and 
then  ilosr-d  position  under  rontrolled  lalv 
orators  freezing  to  ohtain  a  minimum  of 
V^-in.  i<e  atrumiilations.  Then  it  was  op¬ 
erated  to  rherk  ice-breaking  rharacteristirs. 
Opening  and  closing  of  Iwnh  disconnect 
and  Powerupter  was  successful  each  time, 
the  rompanv  reports 


Corner  Support 

(5)  .4.  B.  Chance  Co.,  Centralia, 

.Mo. 

.\  ilevite  lor  supporting  thrce-con- 
ductor  aerial  table  in  a  triangular 
configuration  at  corners  is  offered 
by  this  (ompany.  It  is  used  when 
the  (orner  angle  exceeds  10*  for 
large  conduttors  or  25*  fttr  small 
(onduttors.  It  provides  7  in.  of  uni¬ 
form  air  spare  between  any  two  con¬ 
ductors. 
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iliffereniial  between  inside  and  outside  and  eliminates 
the  need  for  manual  adjustment  of  rcnmi  thermostat 
setting  when  the  outdtxjr  temperature  rhanges.  The 
unit  has  separate  ind(M>r  and  outdoor  sections. 


Fivr  19.5-fl-loiig  slaiidartls,  iM-lirsrd  to  Im’  the  world's  lalU’sl  (Milrs 
for  fUNMlIi^hliiif;,  arr  shown  Irasing  for  San  Frantisto’s  (  andlc- 
slii  k  HoinI  Sladiuin  from  ihr  sard  of  Wdd-Kile  far.  in  Oakland. 
Fisr  flat  rars  were  rr4|uircd  for  the  load,  which  was  rrportrd  hs 
Southern  I’aiifit  Railroad  to  he  the  longest  material  ever  handled 
hs  rail  in  the  It.is  area 


Screw  Anchors 


Five-Ton  Heat  Pump 

(0)  IVestirij^/iousr  .-fir  Conditioning  Dii'ision,  Box 

510.  Stanton,  fa. 

A  new  air-to-air  fise-ton  heat  pump  has  been  an¬ 
nounced  by  this  company.  The  unit  complements  the 
manufacturer's  heat  pump  line,  consisting  previously 
ol  3-  and  7*  2  t<>n  units.  It  is  the  first  ol  the  line  to  be 
equippeil  with  a  control  system  that  senses  oudcxrr 
temperatures  and  regulates  indtjor  temperature  accord¬ 
ingly.  It  is  reported  that  this  compensates  for  faster 
heat  transfer  during  intervals  of  greater  temperature 


Magnetic  Motor  Starter 

(S)  Clark  C.ontroUrr  Co.,  1110  E.  152<1  St.,  Clex'e- 

land  10.  Ohio 

.\vailability  «>f  a  new  magnetic  reversing,  across-the- 
line  scpiirrel  cage  mot<»r  starter,  si/e  (M),  (KH)  v  maximum, 
three  jthase.  is  announcetl  by  this  company.  It  is  de¬ 
signed  to  provide  full  voltage  starting  and  reversing  of 
squirrel  (age  motors.  One  nuxlel  includes  two  thermal 
oserlctad  relays  for  remcning  the  motor  from  the  line 
in  the  event  of  an  unsafe  overload.  Both  mcxlels  have 
two  mechanically  interhKked  three-pole  contactors, 
each  with  normaily  open  control  circuit  interlcKk. 


k 
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GOOD  NEWS  in  aluminum  construction . 


Alumoweld  was  developed  to  cut  costs  and  improve  per¬ 
formance  of  overhead  ground  wire,  ACSH  conductors, 
guy  and  messenger  strand.  Its  thick  aluminum  covering 
—  25 '  r  by  area — gives  Alumoweld  corrosion  resistance 
equal  to  solid  aluminum  wire  and  33 Vc  of  the  electrical 
conductivity. 

VV’hen  used  as  overhead  ground  wire,  remember  that 
Alumoweld  Ls  just  as  strong  as  steel,  is  18'  i  lighter  in 
weight,  and  has  3  times  the  conductivity.  These  advan¬ 
tages  permit  greater  mid-span  clearant'e,  and  make 
Alumoweld  excellent  for  relaying  and  for  discharging 
lightning  currents  to  ground.  For  guys  and  messengers, 
Alumoweld  Strand  provides  the  full  strength  of  steel  and 
will  last  far  longer. 

These  valuable  properties  also  pay  off  when  Alumo¬ 
weld  is  used  as  core  wire  for  ACSR  conductors.  Here, 
Alumoweld  eliminates  the  hazard  of  dissimilar  metals  in 
contact,  provides  increased  conductivity  and  gives  you 
an  extra-high-strength  core  wire  that  matches  the  life  of 
the  solid  aluminum  wires.  For  the  complete  story,  send 
for  Bulletin  E.D.  3000. 


i'Siw 

eir  ALUMOWELD 

a  thick  daddbig 
of 

a  cofitronod  atomic  waM 

Ahimovsld’t  thick  atuminum  covcr- 
inc  will  never  crack,  flake  or  peel. 
Applied  by  an  entirely  new  cladding 
-  proceae — the  controlled  atoouc  weld 
— the  heavy  aluminum  covering  and 
the  high-etrength  eteel  core  are  in¬ 
separably  interlocked  by  a  ductile 
weld  that  remains  permanent  under 
all  operating  conditions. ' 


COPPERWELD  STEEL  COMPANY 

WIRE  AND  CABLE  DIVISION,  GLASSPORT,  PA. 

Fof  Eiport  COPPERWELD  STEEL  INTERNATIONAL  COMPANY  New  Yotk 


For  phonr  number  oj  tlorert  Tepresenlalii'e  see  adj’ertising  index  in  hock  of  hook. 
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Ea,!*!  S. 
Condon 

COMPANY 

Engineering 

Representatives 


sists  ol  a  magnetic  relay,  two  tran 
sistor  amplifiers,  a  diotle  network 
for  signal  separation  and  a  voltage 
regulatetl  power  supply.  Though 
specifically  designed  to  protect  three- 
phase  a-c  motors,  the  features  of  the 
relay  are  said  to  make  it  suitable  for 
use  wherever  overtemperature  is  a 
|)roblem.  The  device  responds  only 
to  the  actual  temperature  of  the  pro¬ 
tected  equipment  because  the  tner- 
mistor  is  inserted  in  the  windings 
of  tlie  motor,  generator  or  trans¬ 
former.  Power  supply  ratings  are 
1 10,  2()8/220,  410  or  550  v,  (iO  cycles. 


CoTpornttnn 

•  Kaiser 
Alumittum  & 
Chemical  Sales, 
Incorporated 

(IMULATEB  ELECTdCAl 
WIIE  PHOUCTt  AID 
ALUMIIUM  CIIDUIT) 

•  Hughes 
Aircraft 
Company 

IPMDUCTS  OlVIflDI) 

•  I.app  Insulator 
Co.,  Inc. 

•  preformed 
l.ine  Products 
Company 

•  l.otran,  Inc. 


3450  Wilshire  Blvd.,  Los  Angeles  5,  Calif. 
Phone  OU  1  3951  •  TWX:  LA-795 


Hot  Line  Tool 

(0)  .4/i/wj/rn/wj  Co.  of  .4meri(a, 
1.501  Alcoa  Itidg.,  Pittshurgh  10, 
Pa. 

.\  device  that  permits  hot  line  in¬ 
stallation  ol  standard  parallel  groove 
(lamps  is  oilered  by  this  company. 
I  he  tool  in  effec  t  performs  the  func¬ 
tions  ol  the  mechanism  ol  a  hot  line 
<  lamp,  but  c  an  be  removed  after  the 
parallel  groove  clamp  is  installed. 
The  t(M>l  is  operated  bv  the  hcwik 
of  a  hot  line  stick.  Primary  advan 
tage  is  saving  the  extra  cost  of  hot 
line  clamps  over  parallel  groove 
( lamps. 


Overtemperature  Relay 

(lOt  Cutler-Hammer  Inc.,  2,11  ,V. 
12///  St.,  .M ilwaukee,  M’/.c. 

.■\  direct  monitoring  osertempera 
tin  e  relav  dec  ice  for  use  in  a  wide 
tange  ol  a-c  applications  has  been 
desc'loped  bv  tliis  compans.  It  con 


Vertical  Stacked  Bus 

(II)  Sijuare  I)  Co.,  4.1.15  I'allex 

lih'il.,  Los  .Ingeles  12,  Calif. 

busing  is  stacked  vertically  in  a 
new  switchboard  offered  by  this 
compans.  The  bus  is  moved  back 
and  is  completely  out  of  the  wiring 
area  to  provide  unobstructed  work¬ 
ing  space  and  to  reduce  wiring  time. 
.\n  o|>tional  location  of  the  cross 
b.ir  is  possible  and  the  need  for 
bused  riser  sections  to  transfei  cross 
busing  to  a  top  or  bottom  location 
is.  in  most  cases,  eliminated. 


Lighting  Swivel 

(12)  If/trci  Engineering  Im., 
•')  1.1*1  San  Fernando  Hoad,  (Hen 
dale  1,  Calif. 

I’l,  listed  for  weatherprcwif  applica¬ 
tions.  this  compans  offers  a  new 
heavv-dutv  swivel  for  industrial  and 
commercial  lighting  applications, 
rhe  swivel  has  IbO*  rotation  of  the 
base  and  180’  adjustment  of  the 
lamp  holder,  .\djustment  is  with  the 
lingers. 
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Substation  Transformers 


(I.S)  l-T-F  Ciuuit  lirt-aker  Co., 
IIMM)  Haniillon  St.,  Chiladrlphia 
.•<().  Ca. 


S|H-(  iliiations  loi  its  (oinpli-tc  line  «>t 
(>l  power  aiul  distribution  trans 
loriners  have  Ireeii  aiinoiiiued  hs 
tiiis  eoinpany.  The  new  line  indudes 
licpiid-iiiled  translorniers  (pit titled) 
and  l)otl)  sealed  anti  ventilated  tlrv- 
tvpe  tniMiels  lor  utilitv  anti  intiustrv 
applications  (or  priinarv  voltages  up 
to  t)(>  kv  anti  (or  loatls  up  to  I2,')(MI 
kva.  rite  line  incorporates  units  (or- 
nierly  sold  only  with  the  toinpanv's 
suhstatioiis  plus  new  single-pliase  and 
higher  voltage,  liiglier  tapat  itv  units. 


PVC 

ROYALOK 


Caps  and  Connectors  interlock  with  a  twist  o(  the 
wrist . .  .  give  you  rugged,  positive,  fail-proof 
power  connections. 

Unbreakable  molded  vinyl  bodies — can't  crack,  chip, 
or  break  .  .  hold  blades  and  contacts  solidly  in 
place.  Resistant  to  acid.  oil.  and  grease. 

Safer,  stronger  construction —  Dead-front  caps  elim¬ 
inate  nuisance  of  fiber  washers  and  dangers  of 
exposed  conductors.  Internal  barriers  separate 
conductors.  One-piece  connectors  have  heavy 
brass  double-wipe  contacts  locked  in  solid  vinyl 
ORDER  FROM  YOUR  WHOLESALER,  OR  WRITE 
FOR  CATALOG  2-58-4. 


QUICK,  CLIAN  WIRING 
3  SimpU  St«psl 


Remove  cord 
grip  plot*  by 
loosoning  plot* 
screws  (they 
con't  foil  out) 


Insert  cord  thru 


Open  Thimble  Clevis 

(l()  Huhhnnl  )<.•  (’,o..  200  .S, 
./ir.,  Cliiiiii'o  I.  III. 


conductors  ond 
connect  to  ter- 
minols. 


.\  siinplilied  method  of  making  tor- 
mr  or  dead-end  rondiutor  attaeli- 
ments  i^  provided  hy  this  new  open- 
siile  thimhie  dev  is.  The  (oiulm  tor 
is  simpiv  looped  around  the  wire 
groove,  eliminating  the  need  for 
threading  through  the  clevis.  The 
ileep  groove  is  very  sm<M>th  to  pre¬ 
vent  chafing  ol  the  conductor.  The 
thimhie  is  2*4  in.  in  diameter  and 
will  a((omm<Hlate  strand  «»r  wire 
Yt  in.  or  under. 


3-Wiro  Ro/ori(od 
Orovrtd^d 
10  Amp  -  290V 
15  Amp  -  125V 
20  Amp  -  250V 
10  Amp  -  600V 
Deed  front  cops  .  . . 
ono-pioco  connoctors 


4  Wir«  Grounded 
20  Amp -250V 
10  Amp -600V 
Dood- front  cops  . 
ono-pioco 
connectors 


2'Wire  Roforiied 
10  Amp  -  250V 
15  Amp  -  125V 
20  Amp  -  250V 
Deod  front  cops 
one-piece 
connectors 


*Fit  oil  stondord  interlocking  devices 


ROYAL  ELECTRIC 

CORPORATION  . . .  •» 

PAWTUCKET,  RHODE  ISLAND 

SALES  REPRESENTATIVES  AND  WAREHOUSES  le«  Ang*l*>  1950  Ncomi  Avenu*.  Rl  7  9655.  San  Erancnco 
-1225  Sii'S  St..  HE  1  5792.  Saanla-4)30  Fi'tt  Ava..  So..  VA  3  8882.  Danvar  888  S.  lipan  Straat.  WE  6-3456 
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GALVANIZED  STEEL  STRAND  FOR 
GUY.  MESSENGER  and 
OVERHEAD  GROUND  WIRE 


The  high,  uniform,  consistently  dependable 
quality  of  Crapo  Galvanized  Steel  Strand  is 
the  direct  result  of  close  laboratory  control 
over  each  step  m  manufacture  All  wires  used 
in  forming  a  particular  size  and  grade  are 
produced  from  steel  of  selected  analysis, 
carefully  processed  under  technical  super 
vision  and  stranded  on  precision  machines. 
Both  wire  and  finished  strand  are  subjected 
to  prescribed  laboratory  tests  to  insure  the 
desired  end  result. 

Heavy,  uniform,  figKtIy-bonded  line 
coatings,  applied  by  the  famous  Crapo 
Galvonixing  Process,  provide  maxi¬ 
mum  resistance  to  corrosion. 


Meter  Cleaner 


(I  .'))  X.  UiD.  i  I  'lltiistftiii  ('.inft., 
(i'J')  Main  St.,  \\  istlnny,  /..  /., 
.V.  ) . 

I  his  ( oiiipaiiv  (iltciN  .1  lU'w  iiln.i 
sonic  nu'tri  cIcmiui  tli.it  utili/cs  .i 
lii^li  tii'(|iini(\  soiincl  xilii.itoi  tli.it 
tliiows  tnillioiis  ol  titi\  hiilililcs 
tlncni^h  a  uatet  soliitioti  iti  the  t.itik 
whicl),  in  tinti,  ictnoM-s  diit  and 
otiu’t  loic'i^ti  inatrrials.  1  lu-  coin 
plrtc  meter  assemliK  is  loweied  itito 
tile  eleatiitij;  t.nik. 


(Iti)  /’)(•(  i.vror;  .M  d  li  tir  1 1  c  (Con¬ 
trols  /nr.,  Ridi^ru'ootl,  J. 

A  tubeless  |)!iotoeleeli  ic  outdoor 
li)>htiti){  eontrol  said  to  tneet  KKI- 
NK.MA  standards  is  offered  bv  this 
lotnpain.  Is  is  available  iti  either 
1L*0  or  ‘Jf()-\  mcKiels.  I  be  cotitrol  is 
gasketed,  has  .i  polaii/ed  twist  link 
atid  built  in  li^httnnji;  arrester.  The 
light  level  settitig  is  tuade  direetlv  on 
ati  integrating  rela\.  without  shad 
ing  or  slnelditig  of  the  cell. 


Conductor  Connections 

(17)  Stk-r  Electric  Co.,  4483 

l{(n>en.su'oo(l  ,4jr.,  Chicago,  III. 

Two  new  t\|)es  ol  eonductor  tonncc- 
tiotis  are  ollered  with  this  company’s 
lot)  amp,  15-kv  Loadhuster  cliscon- 
nect  suite  lies.  I  bis  brings  the  total 
selection  ol  cotinections  to  seven 
types,  riie  two  beitig  intrcKluced  are 
compatible  with  aluminum  and  cop 
per.  .Ml  seveti  connection  options  are 
compatible  with  the  terminal  pad 
Used  on  all  I.oadbusler  disconnects. 
I  he  two  new  connectors  iiu  hide  (a) 
single-bolt,  grcMive-type,  solid  bronze 
for  No.  2  solid  copper  through  3IM)- 
num  stianded  copper  and  (b)  a  two- 
bolt  zinc -tin  platecl  aluminum  alloy, 
giiMive  type  for  No.  2  solid  copper 
through  3(M)imm  stranded  copper 
or  aluminum. 


Pole  Aligner 

(IS)  Calavar  Corf).,  27(M)  .S’. 

liroadicay,  Los  .ingelcs  7,  Calif. 

This  new  power-operated  pole  align¬ 
er  consists  of  two  pincer-type  arms 
mounted  on  a  steel  platform  at  the 
derrick  head  sheave.  The  arms  or 
pincers  are  hydraulically  operated. 
Hvdraulic  line  retracting  svstem  is 
available  for  telescopic  IxMims.  The 
complete  system  can  be  mounted  on 
most  derricks,  cranes,  booms  and 
diggers.  Finger-tip  controls  can  be 
mounted  anvwhere. 


For  manufacturer's  bulle¬ 
tins  with  additional  in¬ 
formation,  fill  in  coupon 
on  page  28. 


STEEL  &  WIRE  CO.,  INC.,  Muncie,  Indiana 
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...proves  that  nuclear  power  plant  costs  can  be  forecast 
. . .  will  demonstrate  the  potential  of  low  cost  nuclear  power 


I 

I 


Dresden  Nuclear  Power  Station — America’s  largest  all- 
nuclear  power  plant — will  be  ready  for  initial  test  op¬ 
erations  by  (leneral  Electric  Company  in  October,  six 
months  ahead  of  schedule  and  within  original  cost  esti¬ 
mates.  *OwTied  by  Commonwealth  Edison  Company, 
the  plant  is  located  50  miles  southwest  of  Chicago. 
Construction  completion  of  the  180.000-kilowatt  boiling 
water  reactor  plant  marks  an  important  step  in  the 
emergence  of  nuclear  power  into  full-scale  commercial 
use. 


With  Drt'sden  proving  that  nuclear  power  plant  costs 
can  he  predicted  accurately,  Bechtel  now  designs  and 
constructs  nuclear  plants  on  a  fixed  price  basis— e/imi- 
nating  uncertainty. 

F'ight  companies  comprising  Nuclear  I’ower  Croup, 
Inc.,  contributed  $1.S  million  toward  the  total  research 
and  development  costs:  American  Eletiric  Power  Serv¬ 
ice  Corp.,  Bechtel  Corp..  Commonwealth  Edison  Co., 
Central  Illinois  Light  Co.,  Illinois  Power  Co.,  Kansas 
City  Power  &  Light  Co.,  Pacific  Cas  &  Electric  Co., 
Union  Electric  Co. 


As  engineer-constructor  for  General  Electric  Company,  the  prime  contractor, 
Bechtel  performed  plant  design,  detailed  engineering,  procurement  and  construction. 


BECHTEL  CORPORATION 

Engineers  and  Builders  for  Industry 

SAN  FRANCISCO  •  Los  Angeles  •  New  York  •  Houston 

CANADIAN  BECHTEL  LIMITED  .  Toronto 
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alumiiuint  bus  welded  into  the  utmieitors  helps  facili¬ 
tate  lield  installation. 


(HI)  //.  K.  porter  Co.  I  nr.,  Delta-Star  Elednr  Dii't- 

.uon,  17 th  R:  Cambria  si.s.,  l‘hilaileli»bia.  Pa.  Plastic  Hot  Stick  Container 


Wh.it  aie  ie|)oited  to  be  the  largest  ail  aluininuni  Ilex-  (20)  /{.  f  .  (ioodridi  Chemnal  Co.,  711  H'.  Olymfni 

ibie  (<MUK‘(!ois  loi  an  I  1 ,0(111  .imp.  Hl-in.  diameter  IMvd.,  l.os  .ingeles  \b,  Calif. 

tubular  aluminum  bus  h.i\e  been  pitKiuced  by  this 

(ompans.  Kach  unit  measuies  2H  in.  in  length  and  28  N'insI  plastic  pi|>e  is  presented  by  this  company  as  a 

in.  acioss  the  two  termiti.il  taps.  I  lies  are  beinj*  used  new,  salei  coutainei  for  hot  sticks.  I'se  ol  the  viinl 

on  what  is  said  to  be  the-  hii’hest  .im|)eie  ^etieiatoi  bus  plastic  lesults  in  Ic'ss  abiasise  contact  between  the  sticks 

itistallation  ever  built.  All  welded  consti  uc  tiou,  except  and  the  container  and  eliminates  the  possibilits  ol  |)ick- 

lot  ti  atislormei  lead  c  ounec  tioiis,  jirovides  a  minimum  iti*;  up  bits  ol  rust  atid  llaked  ^alxani/ini'  that  would 

of  cuirent  interchanj'e  surlaces.  shoit  section  ol  be  potential  conductois. 


HOW  RELIABILITY  IS  BUILT  INTO 
THE  MAGNE-VALVE  ARRESTER 


by  R.W.  FRAHM— Manager  of  Light¬ 
ning  Arrester  and  Cutout  Marketing 

Every  General  Electric  Magne-valve 
arrester  is  siihjectisl  to  exactinjilartorv 
tests  to  as>iire  liifili  iiieehaiiii'al  and 
electrical  streiifith. 

Each  Thyrite*  valve  element  disk  re¬ 
ceives  niiiltiide  ini[>iilse  discliarfjes  to 
stahili/e  and  measure  its  disoharf?' 
voltage  cliarai'teristics.  Kach  assemhhsl  unit  receives  a  [tro- 
diiction  line  (lO-cvcle  sparkover  test  and  a  test  to  assure 
frecsloin  from  railio  noisi'.  A  vacuum  test  ascertains  the 
arrester  housing's  ahility  to  seal  out  atmospheric  moisture, 
'ritiis,  each  functional  element  of  the  arrester  is  separatelv 
checkeil.  Knits  which  fail  to  measure  up  in  any  area  are 
imnuiliatelv  rejectol. 

Fi«ld  axparience  has  proven  that  these  tests  provide  voii 
with  the  Ix-st  distrihution  arrester  available.  Since 
when  (leneral  Klectric  intrtslucisl  the  first  nuaLUietic  gap 
controlhHl  disirihution  arrester,  l.,'f(X).(H)()  arrester  vears  of 
near-fan  It  Ic'ss  s*‘rvice  have  been  compiled  -substantial  evi¬ 
dence  that  tpiality  anil  reliability  are  built-in  features  of 
c'verv  (I-K.  Magne-valve  arrester. 

W«'d  like  to  tell  you  more  about  our  comnlete  line  of  dis¬ 
tribution  arresters.  Contact  vour  (h'lieral  Klectric  represent¬ 
ative  or  write  Section  l.'?.>-21.  C.eneral  Klectric  (a>.. 
Schenectady,  N.  A . 

*R*9i»t«red  trad*mork  of  Gonoral  Eloctric  Co 


GENERAL 


ELECTRIC 


Exacting  factory  tests  assure 


Heat  Pump  for  Luminaire 

(21)  l  ine  Mtitninl  hnlnslnrs,  7(M)  II’.  Muhi^un, 
Miliiuinkee  1.  M  ;v. 

I  his  ((>in|>;in\  annoiiiut's  a  luw  lour-lainp  IIuoii-mi-iu 
Iiitninairi-  tliat  is  t‘t]ui|)pcil  wiili  a  tIu'inuH  lia  ii  it  lu-at 
iniiniJ.  I  lu'  toinpaiu  icpoi  tN  tliat  tlif  light  oiiipiit  ot 
I  Ilf  Iiiiiiiiiaii  f  at  77  F  aiiibifiit  tfin|H‘ratui  f  is  72'7 
liiglift  than  till  the  saiiif  luniinaiif  without  a  (iMiliiig 
(If\i(f.  riif  light  output  is  said  to  hf  (onstaiit  through 
ail  anihifiit  tftupfiatuif  laiigf  ol  hflow  (I  F  to  o\fi 
77  I-.  .Shown  with  thf  new  luiniiiaitf,  Ifit  to  tight,  aif 
( ..  (  Allfti,  I. os  .\ngflfs:  1*.  B.  (daik.  rhifi  fiigiiufi 


Conduit  Threader 

(22)  Sum  Ihr  Klettminn  Im.,  ll.Slti  I  akewoinl 
nil'll.,  lirllflower.  Cnlif. 

.\  kit  for  hluw'ing  a  loiii.  wiif,  io|K’  oi  lahlf  through 
all  sizes  ot  foiuluit,  e\en  lioiu  outlet  l>o\  to  outlet  ho\. 
is  asailahle  troin  this  inanuiai turer.  Distaiue  is  limited 
oid\  hy  the  length  o(  “ieadei"  used,  aaording  to 
reports.  C'.ompressi-d  aii  is  the  pio|K‘lling  loree.  1  he 
desire,  wliidi  is  also  used  h\  the  nianuiaiturei.  has 
s.ixeil  as  inanN  as  KH  hours  on  one  joh.  he  re|K>its. 


the  reliability  of  General  Electric 

Magne-valve  distribution  arresters 


15  kv  12  kv  10  kv  9  kv  6  kv  3  kv 


18  kv 


15  kv  12  kv  10  kv  9  kv 


6  kv  3  kv 


EXTERNALLY  GAPPED 


DIRECTLY  CONNECTED 


GENERAL  ^  ELECTRIC 


liMlMlrt  or  sllpflttor 
MooMlng,  koMt  op  to 

3"  Otani.  .  .  .  Model 
6600A.  (For  bases 
up  to  3^i''  diam, 
.  .  .  Model  6607A) 


Polo  or  crosurm  moont* 
log  . . .  Model  SeOlA 


toptocomoirt  phig-ifl  for 
F  PMoOol  S-C4400... 
Model  6604A.  (Also. 
Model  6603A  re> 
placement  for  F  P 
Model  S  64400GE.) 


Oraamoatol  polo  top 
maoating  ,  .  ,  Model 
6600A  with  S-485 
adapter (adapter 
also  available  for 
poles  with  I.  D.  less 
than  3’  ) 


■rocket  aiouatlng  .  .  . 
Model  66(X}A  with 
S-487  clomp  as* 
sembly. 


FISHER-PIERCE  6600A  PHOTOELECTRIC  CONTROLS 


You  can  put  Fisher- Pierce  TtBiXlA  Series  controls  into  service  quickly, 
easily  and  safely  in  almost  any  location  —  and  they’ll  stan  in  service  for  years  of 
maintenance- free  operation.  Ditrctioual  oix'ration  and  drlaijed  circuit  7-cs})ousc  provide 
uniform  turn-on,  protection  apainst  accidental  turn-olf;  built-in  ex  pulsion -ttjjic  arrestor 
protects  control  apainst  surpes  and  liphtninp;  broad  area  hcrnieticalhj  sealed  CdS  cell 
is  pre-aped  and  UKl'  r'  inspected  apainst  ripid  specifications;  cii’cuit  design 
conset'vativciy  derates  all  components;  ticistlock  plug,  base  diniensions  and  sealing  means 
conform  to  EE  I -N  EM  A  standard  for  twistlock  adaptations; 
all  Series  GfitHlA  controls  are  unconditionallij  guaranteed  for  tu'o  years. 


For  coinph'tc  da^criptive  details,  write  for  the 
S-page  Detailed  Technical  liulletin,  no.  FF-SdO. 

The  Fishcr-I'ierce  Co.,  iS  Pearl  St.,  So.  Braintree  Mas.s. 


PIERCE 

PHOTOELECTRIC  LIGHTING  CONTROLS 


FISHER 


AN  AfflllATE  Of  sigma  INSISUMtNTS.  INC. 
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BULLETINS 

ETC. 


(2t)  Fl  .SE  <  ATALCK.-Bulletin  IS20.  a  <2«)  CATALCX.  SHEETS-l  pdalcd  cala- 

12-paf'c  catalog  tocrring  Ihr  completr  line  log  for  EIrriromagnriir  Control 

of  Economy  RrnrHaliir  fuyry  manufactured  C'.atalog  57-S  published  by  Automatic  Switch 

by  Federal  Pacific  Electric  Co.,  .SO  Paris  Co.  are  noss  available.  Write  to  the  com- 

St.,  NeHark  I,  N.  J.,  has  just  lieen  pub-  pany  at  Florham  Park,  N.  J.  Ask  for 

lished.  Presc-nted  are  construction  and  ap-  ASCO  Kit  .S7-SAK. 

plication  features  and  information  and 

s|H-t  ifications  on  the  2.S0-\  and  bOO-s  fuses.  (29)  I>ATA  C  HART  -  Hatfield  Wire  A 

enable  Division,  Hillside,  N.  J.,  is  offering 
data  charts  printed  on  cards  and  color 
coded  for  cpiick  identification  that  carry 
prices  and  specifications  of  the  company's 
electric  svires,  cable  and  power  cords.  Ad¬ 
dress  vour  request  to  Department  EW,  Hill¬ 
side  5,  N.  J. 


(21)  CM)ERFI.<M)R  SYSTEMS- Alaterials 
for  untierflcM>r  electrical  distribution  sys¬ 
tems,  such  as  duct,  junction  boxes  and  fit¬ 
tings,  are  illustrated  in  catalog  No.  3.5,  now 
asailable  from  Walker  Brothers,  Consho- 
hcMken,  Pa. 


(30)  HELICOPTER  I  SE-Line  patrol,  con 
struction  and  right-of-way  maintenance  by 
helicopter  are  among  topics  covered  in  a 
Isooklet  recently  released  by  Hiller  .Aircraft 
Corp.,  13.50  Willow  Rcl.,  Palo  .Alto,  Calif. 
Ask  for  “New  Wnrkhorv  for  I'tilities.” 


(25)  <ODE  (.1  IDE  -  (olumbia  C  able  A 
Electric  Corp.,  2.55  Chestnut  St.,  Brooklyn 
H,  N.  5’.,  is  offering  a  wallet  size  card  carry¬ 
ing  the  National  Electrical  Code  f>uidr. 
Available  free  upon  reejuest. 


(2li)  MOTOR  (  LEAN INC. -Full  inform.i- 
lion  on  the  application  of  Frc'on  solvents 
to  the  cleaning  of  electric  motors  is  avail¬ 
able  from  E.  1.  Du  Pont  De  Nemours  A 
(ci.,  85.31  Nemours  Bldg.,  Wilmington,  Del. 
The  company  forecasts  savings  of  as  much 
as  75'^  on  large  motors  through  on-site 
use  of  nonflammable,  nonexplosive  and  vir¬ 
tually  nontoxic  Freon  solvents. 


(31)  HEADERin  (  T-A  new  bulletin  de 
scribing  two  new  Headerdiict  under(liM«r 
wiring  systems  for  use  with  cellular  steel 
floor  construction  is  available  from  Na¬ 
tional  Electric  Division,  11.  k.  Porter  Co. 
Inc.,  Porter  Bldg..  Pittsburgh  19,  Pa. 


(.32)  CONDI  ("TOR  STRINC.INC.  -  Sher¬ 
man  A  Reilly  Inc.,  First  A  Broad  Sts.,  Chat¬ 
tanooga  2,  Tenn.,  has  produced  a  new  lb- 
page  catalog  with  illustrations  and  specifi¬ 
cations  on  many  new  items  for  concluctor 
stringing,  such  as  utility  snatch  hlcwks,  pole 
mounted  bracket,  aerial  and  cable  blocks. 


(27)  C  ASE  HIsrORV  -  Pfaff  A  Kendall, 
84  Foundry  St.,  Newark  5,  N.  J.,  is  offering 
a  case  history  study  of  the  street  lighting 
experieitce  of  the  resort  town  of  .Asbiirv 
Park,  N.  J. 


KILL  TWO  BIRDS  WITH  ONE  STONE-Fill  out  this  coupon  and  get  back 
valuable  information  from  as  many  sources  as  you  indicate. 


Ufie  them  with 
confidence— they ’re 
specifically  designed 
for  Electric  Heat 
by  White-Rodgers 
—world’s 
largest  maker. 

Sold  under  the 
brand  names  of 
more  than  fifty 
manufacturers  of 
quality  electric 
heating  equipment. 


Tvm  IA61 
World's 
Largest 
Seller 


.Veil  flood 
'rr  Deremhvr  I 


ELECTRICAL  WEST 

68  Post  St.,  San  Francisco  4,  Calif. 


aieete  send  me,  without  obligation,  the  new  product  mfoemotion 


If  doscribed  in  Product  Nows,  circle  item  number 


If  described  in  advertising,  fill  in  page  number 


Type  1A6S 

Elegant  New 
Companion 


COMPANY 


‘'crwtts' 

WHITE-RODOERS  CO 

ST.  LOUIS  6,  MISSOURI 
PORTLAND  12.  OREGON 
28A6-52  N.  E.  Glisan 


ZONE 


•nd  your  petition,  n  we  cennet  m*k  menutetturen  te 


'Pleete  include  yeur  compeny't 
turnish  literetvre  unless  you  de 


LOS  ANGELES  26,  CALIFORNIA 
201  Glendale  Blvd.  jzsw 


Note  how  ordinary  EMT  split  early  in  pressure  test  while  induction  welded 
CIRTUBE  EMT  (shown  here  unplated)  held  fast,  surpassing  UL  requirements. 


BETTER  WELDING 


on  new  CIRTUBE  EMT  means 
easier,  split -free  bending 


^■HERE  are  many  reasons  why  new  CIRTUBE  EMT  will 
■  help  you  Ret  faster,  cleaner  wiring  jobs.  Most  of 
them  are  listed  here. 

One  big  reason,  however,  is  continuous  induction 
welding  —  by  far  the  best  technique  available  for  making  bead-free, 
split-free  welds  on  high  quality  emt. 

It  is  virtually  impossible  to  split  an  induction-welded  EMT  no  matter 
how  severe  the  bends.  And  the  perfectly  clean  weld  means  uniform 
roundness  — easier,  neater  bending  without  the  slightest  kink  or  flat¬ 
tening.  Your  men  get  it  right  the  first  time  around. 

Try  induction-welded  new  cirtube  EMT  soon  as  you  can.  Your  whole¬ 
saler  has  it  now  — bundled  with  distinctive  orange  colored  tape  to 
identify  the  emt  manufactured  to  Circle’s  quality  standards. 


CIRCLE 


WIRE  A  CABLE 

a  subsidiary  of 

C»RO  Dt  RAKO 

Corporation 

PUNTS:  Maspeth  and  Hicksville,  N.  Y.  SALES  OFFICES  I  WAREHOUSES:  in  all  principal  cities 
RUBBER  COVERED  WIRES  A  CABLES  •  VARNISHED  CAMBRIC  CABLES  •  PLASTIC  INSULATED  CABLES 
NEOPRENE  SHEATHED  CABLES  •  “CIRTUBE"  EMT 


C  I  <«■' 


UBC 


ewi'v 


Propmr  sf*e/  p/u<  5  tn*  best  cold 
rolled  steel  plus  the  right  handling  givo 
CIRTUBE  EMT  its  natural  bendabllity. 


Easy  fishing!  a  baked-on  protective 
coating  gives  CIRTUBE  EMT  a  built  In  lubri¬ 
cation  for  easier  wire  pulling. 


Llfmtlmm  astarlor  finish!  Hard 

galvanized  finish  for  durability;  polished 
satin  lustre  for  lasting  good  looks. 


Automatad  quality  control! 

Automatic  controls  assure  complete  and 
continuing  uniform  quality  of  product. 


Tight,  easily  handled  bundles! 

Bright,  orange  tapes  hold  CIRTUBE  EMT 
securely  for  easy  handling  on  and  off  the  Job. 


Fast,  friendly  s«rv/c«/weii-known 


Circle  service  through  a  nation-wide  network 
of  well  stocked  nearby  warehouses. 
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NEW  Ains~€halmers 
small  power  transformers 

install  tor  lesso 


LIGHTER!  LOWER! 


©n  permits  Grouped  instrument 


Self 'refetting  mechanical  relief 


arrange¬ 
ment  ot  convenient  height  lor 
eosier  reoding. 


Simplified  hand-hole  i 

only  5  captive  J  bolts 
14  loose  nuts. 


covers  use 

s  instead  of 


mounting  on  smaller  pods,  low* 
cost  piers  or  concrete  plonks. 


dev  ice  automaticolly  resets  and  re* 
seols  after  operotion. 


October  1 959— Electrical  West 
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BY  30%! 

•  Slashes  installation  costs 

•  ''Hide-away''  design  with  lower  profile 

#  Instruments  grouped  for  operator  convenience 

*  Base  designed  for  pier  or  pa<d  mounting 

9  Cleaner  appearance/  easier  to  maintain  — 
no  external  bracing 


ALLIS-CHALMERS 

For  phottr  nnmhrr  of  ilorfrt  rrprf\<tilalii'f  rtf  adj'frliring  indfx  in  hark  of  hook. 


ALL  new — lower,  lighter  too! 

How’s  this  for  woight  Siivings?  The  34.5-kv, 
.■f7r)()  kvo  transformer,  for  example,  is  now  8000 
Ihs  hfihtcr  than  its  prc‘dt‘e«*s.sor  .  .  .  brings  big 
savings  in  handling  and  pad  costs.  Ix>s.ses,  ex¬ 
citing  currcmt  and  nois<‘  level  are  also  nnluced. 

Easier  servicing!  Base  sump  collects  any 
contaminant,  removing  it  from  active  oil,  ix'r- 
mits  s^miplingand  draining  at  very  Ixdtom.  Tap 
c’hangj'r  <*asily  oiJeratcKl  from  ground  level.  Unit 
is  reinforci-d  from  insuir  —  sm(K)th,  clean  ap- 
jH'arance  —  n(»  external  bracing. 

There’s  more  savings  to  this  A-C  story, 
(let  the  details  at  your  nearby  A-(’  office  or 
write  Allis-t'halmers,  Tower  Equipment  Divi¬ 
sion,  Milwauke<'  1,  Wisconsin. 


AC 
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standard  ENGINEER’S 
FIELD  REPORT  > 


PHODOCT  RPM  DELO  OIL 

ELKO  LAMOILLE  POWER  CO. 
Elko,  Nevada 


RPM  DELO  Oil  holds  wear  to  .003"  in  9,791  hrs. 


In  initial  operation,  this  2.045-hp  Enterprise  diesel  lubricated 
with  RPM  DELO  Oil  ran  continuously  for  9,791  hours.  Average  wear  on 
engine's  eight  17"  diameter  cylinders  was  just  .003"!  Plant  Manager 
Hugh  Liparelli  says,  "Frankly,  the  clean  condition  of  the  pistons  and 
liners  surprised  me.  I  expected  them  to  be  coated  with 
varnish,  but  instead  we  found  them  bright  and  shiny. 
The  engine  looked  as  if  it  had  only  run  about  2,000 
/  wAMwA  I  hours.  There  were  no  stuck  rings,  no  engine  deposits 
\  j  of  any  kind."  The  engine  drives  a  1450  KW  generator 

/  at  Elko  Lamoille  Power,  went  into  service  in  1954. 


Hilco  oil  filter  for  Enterprise  die¬ 
sel  operates  whenever  engine  is 
running,  helps  keep  oil  clean,  per¬ 
mits  longer  continuous  operation. 
RPM  DELO  Oil,  the  only  lubricant 
used  in  this  engine,  is  also  used  in 
cylinder  lubricators  of  station's 
five  other  diesels.  Elko  Lamoille 
Power  Co.  has  used  RPM  DELO  OIL  since 
Its  introduction. 

Why  RPM  DELO  Oils  reduce 
wear — prolong  engine  life 

•  Oil  stays  on  engine  mUMj 
parts— hot  or  cold. 

running  or  idle  ■ 

•  Anti-oxidant  resists  H 

lacquer  formation  ■ 

•  Detergent  keeps  parts 

clean  H 

•  Special  compounds 
prevent  corrosion  of 
bearing  metals 

•  Inhibitor  resists 
crankcase  foaming. 

For  More  Information  on  this  or 
any  other  petroleum  product  contact 
your  Standard  Engineer  or  represent- 
ative,  or  write  225  Bush  Street, 
San  Francisco  20.  California. 


STANDARD  OIL  COMPANY  OF  CALIFORNIA 


BOILER  FEED  PUMP  MOTORS — 

Large  2-pela  Bripproaf  metori  art  ocouttically  trootad 


3  NEW  G-E  MOTORS 
AND  42  QUALITY 


G-E  WEATHER  PROTECTED  MOTORS— 


•  Polyseal*  insulation  system — scaled  ag^iinst  moisture: 
resists  fly  ash.  most  other  abrasives. 


•  Patented  tying  system — heat  hardened  Perm.ifil  glass 
rovings  hold  end  turns  of  form  wound  coils  in  a  vise- 
like  grip  for  maximum  support. 

•  Rugged  frames — provide  added  rigidity  and  strength 
required  for  power  station  service. 

•  Extremely  low  noise  level — now  possible  with  proven 
acoustic  treatment. 

•  Stator  connections — all  brazed  for  more  uniform 
strength,  reliability. 

•  Controlled  slot  wedging — provides  tight,  stable  fit. 
virtually  eliminates  coil  looseness  and  resultant  wear. 


FOR  THE  COMPLETE  STORY  on  G.E.’s  3  new 
power  station  motors  and  42  quality  improve¬ 
ments.  contact  your  G-E  Apparatus  Sales 


A  family  appearance  in  power  station  motors 
and  42  basic  design  improvements  are  now 
available  from  General  Electric.  The  three 
new  enclosures  shown  here  enable  electric 
utilities  to  select  power  station  motors  with 
the  same  modern  appearance.  And  all  of 
these  new  motors  contain  the  same  advanced 
features,  painstakingly  engineered  to  meet 
electric  utility  standards  of  reliability 

Among  the  42  quality  improvements  avail¬ 
able  on  all  G-E  boiler  feed  pump  motors,  are: 


IMPROVEMENTS 


engineer  or  write  Section  884-3.  General 
Electric  Co.,  Schenectady  5.  New  York. 

'Trodemnrk  Grnpro/  f/ectrfc  Co 

^vgress  Is  Our  Most  Important  Product 

ELECTRIC 


GENERAL 


onotK*r  G~E 
PROJECT 
'8000' 
development 


G-E  TUBE-COOLED  TEFC  MOTORS- 

ar«  dasignod  for  aoty  ditoisambly,  main- 
tananc*  and  intpaction;  computart  taloct 
optimum  numbar,  lixa  and  orrongamanl 
of  tubas  for  most  offortivo  vontilation. 


PROJECT  1000'— 
a  major  Sontral  Elactrlc  pro¬ 
ram  of  rttaareh,  product  radt- 
sifii.  advancad  maiwtactiirtai 
and  Improvad  customor  tarvica 
on  a-c  motors  ISO-  to  6000-hp. 


giv#  batter  protortion  against  roin,  snow— avan 
burriconas— axcood  NEMA  Typo  II  dafinition. 


lAKM  COST 


PRICE 


POIS  TYPE 
OISTtIBUTION 
TBANSFOKMERS 


RRIw 


■ASf 


/ 


nsformer 


ANALYZE 

PRICE 

General  Electric  keeps  price 
down  with  standardization, 
volume,  product  innovation 

Using  the  period  from  1935  to  1939  as  the  basr.  dod- 
fcrrous  nirtals  arc  up  I.'V)*,'.  iron  ami  stn-l  up  174','.  ami 
labor  is  up  2.44'  ^.  V«‘l  (bK  pob'-lvpo  tli-tributinn  traiisforim'rs 
ar«*  now  up  (tnlv  S')*  7- 

The  cost  of  trarisfornuTs  remains  romparatively  low  thanks 
in  part  to  your  increasin';  number  of  larpe-volume  t»nlers  ami 
to  your  support  of  stamlanlization  j>ro};rams.  Both  ctmtribute 
impt'rtantly  to  economical  mass  production. 

Product  innovations  have  also  helped  keep  transformer  prices 
down.  (General  Klectric's  Sl.POO.ttOO  de\elopment  *»f  };rain- 
oriented  strip  steel,  for  example,  has  resultetl  in  an  estimated 
saxinj;  of  oxer  S40l>.000.0(K)  to  utilities  since  the  steel  was 
introduced  twenty  years  ago. 

Before  you  buy  another  distribution  transformer,  ana¬ 
lyze  price  j;ive  your  transformer  manufacturer  credit  for 
the  extra  values  he  gives  yam.  (leneral  Klectric  Company. 
Schenectady  5.  New  ^  ork.  4„j,j 

7h>gress  /s  Our  Most  Important  Product 


GENERAL 


ELECTRIC 


GIVE  YOUR  TRANSFORMER  MANUFACTURER  CREDIT 
FOR  THE  EXTRA  VALUES  HE  GIVES  YOU 


G.E. 


OTHER  MFRS. 


MEASURE  LOAD  BUILDING— do  Co.’t 
other  products  build  load?  Does  Co. 
sponsor  load-building  programs? 

CHECK  SERVICE— 24-hour  shipment? 
repoir  and  uprating?  emergency 
assistance? 

COMPARE  FEATURES— how  many 
exclusive  features  in  terms  of  longer 
life;  reliability;  easy  maintenance? 


ANALYZE  PRICE— does  Co.  hold  line 
against  inflation  with  significant 
product  developments? 

EVALUATE  INNOVATIONS— has  Co.'s 
research  paid  off  for  you?  Recent 
examples? 


I 


FILL  IN  THE  BLANKS  .  .  .  See  which  manufacturer  gives 
you  more  for  your  transformer  dollar:  Mark  "X"  for  a 
measurable  contribution,  "O"  for  insignificant  contribution. 


Toped  with  *  Dupont  "Mylqr” 
(AWG  6  and  larger)  to  provide 
on  improved  moisture  barrier 
with  higher  dialectric  strength. 
Resulting  diameter  reductions, 
better  fit  conduit.  Saturated  and 
impregnated,  braided  sheath, 
lubricated  with  special  waxes  to 
reduce  pulling  resistor>ce. 


New  Ul  listed  75  C  building  wire 
for  wet  or  dry  applications.  Spe¬ 
cially  formulated  Paranite  vinyl 
insulation.  Small  diameters,  slick 
silicone  finish,  color  availability 
and  stripping  ease  all  contribute 
to  reducing  handling  costs! 


THERMOPLASTIC  INSULATED 
600  V  BUILDING  WIRE 


1  ll 

[yTmijMiin 

[^ll 

Both  UL  listed  75®  C  wet  or  dry  location 

I  U'lv  ari'  two  iini)rovod  Iniililing  wire  products — IvUh  offering 
you  outstaiuling  ]H-rforin;uue  in  similar  installations.  .Standard  colors 
axailal'le  Iroin  stoik  in  hotli  solid  and  strandi'd,  sizes  1  I  A\V(i 
through  r>0(l  M('M  tor  the  'I'lIW  .  .  .  and  11  A\V(«  through  KXM)  Mt’M  for 
the  IvHW.  (let  acciuainti'd  with  ad\antages  of  both  wires — 
write  today  hn-  coini)lete  technical  information! 


PARANITE  WIRE  AND  CABLE  DIVISION 

^  fssex  Wire  Corporation,  Marlon,  Indiana 

Sold  only  through  recognized  electrical  distributors 

MANUfACTURING  PLANTS  Mof.on  tnd  .  Jon.tboro,  Ind  Ti«.n  Ohio  Anohoim  Cold 


tt* 


Sales  Offices  and  Redistribution  Warehouses  in  all  Principal  Cities 


loch  Cotton  packcgrd  tc  t^. 

d-Cn  hand  ng  Cnd  lobCt  CO»t 
CCC'CCflPd  iOb^spon> 
ihC'iA  PQ  s  o"d  coct  cf 

VA  -e  A  P^«A  rpp  CQtdv  tcp 
tPS’QP*  '(l^p*  ♦  CO’CP  end 
IP V ep»0'  >  cc"*' C. 


I 


/  <11  l*}iour  tmnthi  I  <i|  i  tou  \l  it  fnrutthttiit  wr  <i<h<  tfiwrit;  iri</<  \  i>i  htu  k  ttoitk. 
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THE  FIRST 


AND  ONLY 


PHOTOELECTRIC 
OUTDOOR  LIGHTING 


The  field  designed  PMC  control  is  rugged, 
dependable  and  inconspicuous.  PMC 
engineers  originated  and  pioneered  the 
simplified  tubeless  photocontrol  circuitry 
utilizing  an  integrating  relay  directly 
operated  by  a  CdS  photoconductive  cell. 
Multi-component  unreliability  has  been 
eliminated  by  PMC.  Proven  by  more  than 
130,000  field  installations. 

FEATURES: 

•  Designed  to  EEI-NEMA  Standards  TDJ-148 

•  Large  Area  CdS  Photoconductive  Cell 

•  Component  Protection  —  Lightning 
Arrester 

•  Small  Size— Height  Base  2%"  I.  D. 

•  Ambient  Temperature  Compensation  — 
-40’F  to  -f  170’F 

•  Time  Delay 

•  Tubeless 

•  Fail-Safe  Operation 

A  complete  line  of  Precision  Photoelectric 
Lighting  Controls  is  available  in  120V  or 
240V  models  to  meet  your  every  need. 


PRECISION  MACIETIC  CIITROIS,  INC. 

233  CHESTNUT  STREET.  RIDGEWOOD  NEW  JERSEY 


FOR 

COMPLETE 

TECHNICAL 

INFORMATION 

NEMA 

SPECIFICATION 
BULLETIN  459 
AND  FOR 
BULLETIN  460. 


Fof  phone  number  of  closest  vepresentathe  see  advertising  index  in  hack  of  book. 


I 


p- 


1 


A  Reliable  New  Family  of 


EXPENDABLE  CAP 
DISC  IN  CAP  IS  EXPELLED  ON 
HIGH  FAULT  ALLOWING  FUSE 
TO  DOUBLE  VENT 


CURRENT  RESPONSIVE 
ELEMENT 


ARC  QUENCHING  BORIC 
ACID  POWDER 


.  HORN  FIBRE  LINER 
OF  FUSE  TUBE 


.  HIGH  STRENGTH  AUXILIARY 
TUBE 


SEALING  DISC 


EJECTOR  SPRING  IS 
COMPRESSED  WHEN  LINK  IS 
INSTALLED  PRESSURE  ON 
SEALING  DISC  PROVIDES 
A  PARTIAL  GAS  SEAL. 
CONTRIBUTING  TO  ARC 
EXTINGUISHING  ABILITY  OF 
FUSE  ON  RESTRICTED  FAULT 


CUTAWAY  VIEW  OF  FUSE  HOLDER 
AND  LINK  ASSEMBLY 


m 

nmit 

mi 


It  i>  a\ailal>lt'.  witlioiil  ciot.  for  view  ini’  1>\  aiuoix-  in 

powiT  In-O'.  ( >n  lln‘-«.|>ol  it-'iill'  ol  liclil  Ic'l'  ('nndtictrtl  in  « on- 
juiK  'ion  with  a  l(‘a<lin<:  iitilitx.  I  actual,  iiifoi inatixc.  \\<  ll  uoitli 
xonr  lime.  ('onla«  I  \our  Soulliorn  Stat«'>  r«‘|ir«-M-nlalin‘  to  arranuo 
a  !>hox\in".  or  writo  ilimt  to  tho  rompany. 


Don't  miss  this  sound  movie 
in  full  color... “The  Power  Fuse’’ 


Power  Fuses  by  Southern  States 


•  POSITIVE  CLEARANCE  OF  RESTRICTED  FAULTS 

•  HIGHEST  INTERRUPTING  RATINGS  AVAILABLE 

•  WIDEST  RANGE  OF  SELECTION 

•  SIMPLIFIED  CONSTRUCTION 


Hvlinhie  ifvrforniniii'v — to  pro\i<l»*  |»rolrrtio?i  against  liigli  or 

low  lault  fiiirrnt> — is  one  ol  tlie  mo>t  important  M'lpiirement-.  ilemamltMl  of 
power  fuses  hy  en*iin«*ers.  \\  itii  this  nppermo>t  in  iniml.  we  <le\elop«'«l  onr 
new  laniiU  of  power  fiiM*>, 

Kxtra  n-liahililv  in  eh*arin>:  rotriet***!  fault'  i>  proxidt'il  hv  the  new. 
(Inal-operatinj:  eharaeleri'ties  of  the  »‘\p«Mnlahle  cap  and  are-ipienehinji  horie- 
aeid  fnst>  link. 

Kxtra  rtdiahilitN  in  handling  hi^h  tanlt>  i>  provided  hv  the  donhh‘-\enlin^ 
action.  flhrejila>>  tid»e'  and  other  dc'ijm  features — n‘>nltinj:  in  inlerrnplin^ 
ratings  approaching  .'f*  o-million  kva  at  ]()1  kv. 

\  wider  range  of  >eleetion  permits  ade<piat«‘  fusing  without  hnying 
excessive  interrnpling  eapaeitv. 

The  t'xpendahle  eaj)  ami  the  'caling  di>e  at  the  lower  end  of  the  fii'*' 
prevent  the  entrance  of  moi'Inie  or  exlraneoii'  m.itt»‘r.  l*atent«‘d  eleetro'tatii 
shi«‘lding  eliminate'  corona  damage.  \  hnill-in  >md)her  hring>  the  fii'C  holder 
t(»  a  cU'hioned.  slutck-f  ree  stop.  \11  in  all.  ihi'  rugged  new  family  of  power 
fn>es  is  engineereil  to  proviih*  eomplelelv  ndiahle  mm  v  ice  for  manv  vears. 

(iet  the  full  story  from  vonr  Sonihern  State'  repre'cnt.itive'.  or  write 
for  liiilletin  .VJPK. 


RE-FUSING  IN  THE  FIELD  IS  QUICK 
WITH  SOUTHERN  STATES  FUSE  KITS 

Kcononiical  fuse  kits,  with  all  of  the  components  necessary  for 
re-fusing  in  the  field,  are  availahle  for  all  Southern  States  Power 
f  uses.  Four  sjkhhI  ratios  <  learlv  marked,  compac  t  packages. 

PIONEERS  IN  POWER  FUSES  SINCE  1924 


Southern  States  EQUIPMENT  CORP. 

- HAMPTON.  GEORGIA 


IN  CANADA  Dominion  Cutout  Co  ,  ltd  ,  Toronto 
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NICKEL 

ROLLED  or  DRAWN  ALLOYS  MONEL 

INCONEL 


for  the  widest  range  of  sizes  specify 


HARRIS 


DRIVER 


\\  VN'hcn  you  need  strip,  rod  ^ / 

or  vsire  of  these  metals,  get 
exact!)  w  hat  vou  want ...  I  rom 
nRlVLR-M.XRRIS,  the  leading 
specialist  in  high-nickel  alloys. 

For  nowhere  will  you  find  the  tech¬ 
nical  excellence,  productive  skills  and 
/  quality  controls  to  match  D-H  for  strip 

/  (widths  to  8".  thickness  down  to  .(KK)5"), 

rods  in  various  shapes  up  to  '  j".  wire  down 
to  .(KH).S"  dia. 

Specify  "rolled  and  drawn  by  Driver-Harris”  when 
you  order  Monelt  nickel-copper  alloys,  Inconelt 
nickel-chromium  alloys,  Incoloyt  nickel-iron-chromium 
alloys.  Nickel  and  Electronic  Nickels.  They  are  produced 
with  the  same  care  and  quality  you  expect— and  get— with  all 
132  Driver-Harris  alloys. 


Write  for  your  copy 
of  Catalog  N  S9  con 
taming  complete 
schedule  of  sues 
and  prices. 


:«CT» 


DRIVER-HARRIS  COMPANY 


HARRISON,  NEW  JERSEY 

Distributor;  ANGUS-CAMPBELL,  INC.,  Los  Angeles.  San  Francisco  • 


'  BRANCHES;  Chicago,  Detroit.  Cleveland,  Louisville 
In  Canada:  The  B.  GREENING  WIRE  COMPANY,  Ltd  ,  Hamilton,  Ontario 


MAKERS  Of  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL,  El  ECTRONIC,  AND  HEAT  TREATING  INDUSTRIES 


for  phone  nninbet  of  i  lowest  trptesrnlativr  \er  adi'ettising  index  in  bark  of  hook. 


Republic  ELECTRl'SITE  E..M.T.  was  originally  installed  in  It  was  necessary  to  make  cuts  like  this  jor  duct  work  in  the  air 

concrete  during  construction  of  the  I'nited  States  Customs  and  conditioning  and  remodeling  program.  Sotice  the  new-like 

Court  House,  St.  Louis,  Missouri,  twenty-fife  years  ago.  appearance  of  the  ELECTRt  SITE  E.  Al.T'. 


THE  COSTS  INSTALLED 

...in  service  Twenty-Five  years  in  concrete 

Republic  ELECTRUNITE  E.M.T. 

ready  for  greater  load -building  today.. .tomorrow 


Republic  ELECTRIMTE*  E.M.T.,  275,(H)()  feet  of 
it,  was  originally  installed  during  construction 
of  the  United  States  Customs  and  Court  House, 
St.  Louis,  Misst)uri,  twenty-five  years  ago. 

Recently,  in  remtxleling  for  air  conditioning, 
it  was  necessary  to  cut  through  concrete  fltxtr, 
exposing  the  ELECTRUNITE  installed  so  many 
years  ago.  Additional  load-huilding  was  included 
in  the  remodeling  program. 

Because  ELECTRUNITE  was  originally  installed. 


the  remodeling  joh  was  easier  and  faster.  (Con¬ 
nections  were  tight.  No  evidence  of  corrt>sion. 
No  delays  held  up  the  air  conditioning  con¬ 
tractor.  Additional  load-huilding  equipment  was 
added  with  no  trouble. 

Here  again,  time  proved _ the  best  costs  less 

installed.  To  learn  more  about  the  advantages 
of  Republic’s  ELECTRUNITE  E.  M.T.,  call  your 
electrical  distributor.  Or  use  coupon  below 
and  write  direct. 


REPUBLIC  STEEL 

STEEL  AND  TUBES  DIVISION 


Cleveland  8,  Ohio 


REPUBLIC  STEEL  CORPORATION 
STEEL  AND  TUBES  DIVISION 
DEPT.  C-7844-R 

227  EAST  13111  STREET,  CLEVELAND  8,  OHIO 

I  would  like  to  Irarn  more  ahout  the  feacurei  and  in¬ 
stallation  advantages  of  Republic  El  Ft  TRL'NITF  E.M.T. 


Name 

Company 

Address 

City 


Title 


Zone 


State 


Eos  phone  niitnbei  of  (loses!  lepirsentalh'e  see  odreilising  index  in  hoik  of  hook. 
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Number  1  reason  why  the  best  bargains 


IN  FLUORESCENT  LAMPS,  buying  on  price  alone  is  no 
bargain  at  all.  (because  the  price  of  the  lamps  averages  only  10' 
of  the  operating  costs  of  light.)  The  other  90'  ®  goes  for  electricity 
ami  maintenance.  C  onclusion?  The  best  lamp  bargain  svorks  your 
customers’  lighting  dollar  the  hardest,  gises  the  most  Ut’ht  for 
their  money. 

Ihm  do  (i-1:  I  luorescents  stack  up?  Take  the  pi'pular  4-foot, 
40-v\att  Ihe  new  (ieneral  Idectric  I’RtMIDM  .1  Lamp,  announced 
in  1959.  dclisers  more  light  ("ler  watt  than  any  previous  4-foot 
Ihioresccnts  .\s  l\>r  m.iinten.ince  out  of  e\ery  1.000  Ci-1-  40-watt 
lluoicscents  yt)u  sell  today,  on  the  average  999  have  no  defect  which 
can  keep  them  from  working  and  990  will  still  K'  burning  late  in 
I9()l !  I*ractically  maintenance-free  (vrformance  like  this  makes  Ci-U 
4t)-w,itt,  slimline,  high  output  and  the  exclusive  Lower  Ciroove  l  amps 
y»>ur  customers'  best  bargains  in  lluorescent  light. 


IN  MERCURY  LAMPS,  you  have  the  source 
which  can  give  customers  the  lowest  cost  of  light  of  any 
type  of  lamp  commercially  available,  l.ovver  than  fila¬ 
ment  often  lower,  even,  than  fluorescent.  And  (icm  ral 
Idcctric  Mercury  Lamps,  at  any  yiven  time  in  their  life, 
will  outperform  any  other  brand  the  same  ai^e  .  .  .  and 
are  built  to  last  as  long  or  longer! 

Mow?  In  many  ways.To  name  a  few  -General  Electric's 
dramatic  new  Bonus  line  elcxtrodes.  better  arc -tube 
design,  and  fewer  parts  to  intercept  light.  .Xnd  a  new 
1959  line  of  six  G-E  Bonus  Line  400-watt  Mercury 
Lamps  arc  the  biuftest  bargain  in  mercury  light. 

IN  FILAMENT  LAMPS  there  are  some  im¬ 
portant  differences  between  brands  -somc  of  which  are 
detectable  even  before  the  lamp  gives  in  a  socket.  Like 
the  new  1959  smaller,  brighter.  100-watt  lamp  bulb 
that's  small  as  a  60-wattcr  but  delivers  more  initial  light 
than  two  60's.  Or  the  new  1959  G-E  Quart/line  lamps 
that  are  pencil-thin  but  pack  up  to  1500  watts. 

Or  like  the  new  1959  RB-52  Bonus  Line  1000-watt 
reflector  lamp  shown  at  right.  Special  bulge  shape 
distributes  heat,  so  a  less-costly,  regular  glass  is  used— 
with  savings  passed  on  to  your  customers.  .-Xnd  look! 
It  uses  General  Electric's  stand-up  filament  that  delivers 
more  light  than  ordinary  “drapied”  type,  has  more 
expensive  silver  reflector  instead  of  aluminum.  It  gives 
20-30‘^o  extra  light  on  the  work  plane.  Big  things  are 
happening  in  Ci-E  Eilament  lamps  all  pointing  to  a 
bigger  bargain  in  filament  light  for  your  G-E  Lamp 
customers. 


V 


IF  YOU  RECOMMEND  REPLACEMENT  LAMPS, 

then  lamp  selection  is  relatively  easy.  For  new  installations,  however, 
the  job  is  not  often  that  simple.  For  this  reason  Cleneral  Flectric's 
corps  of  engineers,  technicians  and  specialists  are  as  near  as  your 
phone  -  to  help  you  help  your  customers  pick  the  right  Cieneral 
Flectric  I  amp  that'll  give  them  the  best  bargain  in  light.  They'll  even 
aid  in  recommending  the  lamp  type,  si/e  and  "color"  best  for  each 
customer's  individual  lighting  conditions. 


FREE  FROM  G.  E.  Right  now . . . 
today  you  can  get  a  startling  new 
20-page  picture  paper  packed 
with  factual  information  on  lamps 
and  lighting  that  can  help  your 
customers  save  big  money.  For 
your  free  copy  just  send  your 
name  and  address  to  General 
Electric  Co.,  Large  Lamp  Dept. 
C-931,  Nela  Park,  Cleveland  12, 
Ohio.  Be  sure  to  ask  for  "FACTS 
OF  LIGHT".  See  your  G-E  Large 
Lamp  Representative  for  larger 
quantities. 


T^ogress  Is  Our  Most  Important  Product 

GENERAL^ELECTRIC 


foi  fthmtr  iinmhri  «(  ftovst  trtnr\rnlali.r  \ri  m/iri/itirig  iiulry  iti  htuh  of  hook. 


44 


Electrical  West— Vol.  123,  No.  4 


KPF  switches 


/ 


Trouble-free 

Simplicity 

of  design,  of  operation 


INSTALL  KPF  switches  more  quickly  on  hot 
or  dead  lines,  at  less  cost.  Just  bore  holes 
in  crossarms,  mount  phase  units,  connect 
conductors.  No  precision  requirements, 
no  heavy  extra  mounting  structures,  no  tem¬ 
peramental  complex  mechanism  to  bind, 
freeze,  malfunction  or  need  lubrication. 

Rugged,  lightweight  KPF  switches  have 
proved  their  dependability  and  economy  in 
half  a  century  of  major  utility  service.  Make  a 
test  installation  on  your  system— this  month. 


AIR  BREAK 
SWITCHES 

Sfondord  for  half 
a  century 


Fully  closed. 


Bell  crank  on  crossarm,  operated  by 
control  rod,  will  rotate  switch  blade 
arm  clockwise  away  from  stationary 
arm  holding  switch  contact  clip. 


Switch  blade  arm  partially 
rotated.  • 

Switch  blade  has  separated  from  clip. 
Quick-break  whisker  carries  current, 
prevents  arcing. 


Switch  fully  open.  • 

Quick-break  has  snapped  free  instant¬ 
ly,  preventing  arcing.  KPF  switches 
operate  smoothly  despite  icing,  cross- 
arm  warpage;  never  need  lubrication. 


KPF  ELECTRIC  COMPANY 

P.  O.  Box  1257W  •  Stockton,  California 

Howard  4-8381 


Fot  phoiif  tiunihrt  of  rrpiexrnlath'f  \fr  ntifrrtifhig  inrfrx  i»i  hack  of  hook. 
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Are 

tired  eyes 
costing 
your 
office  ? 


»  Tin'd  cyt's  are  oflrai  the  eaase  «»f  slow  and  sloppy  work.  Is  your 
guilty  of  gl(H)ni-and-glare,  shadows  and  “hot  spots”?  Efficient 
lighting  should  In*  halaiutKl  .  .  .  soft  and  even  everywhere.  When  it  is. 
eyes  srn*  fastt'r  (and  their  owners  wr)rk  Ix'tter  and  more  easily).  Morale 
gw's  up  —  mishikes.  down. 

A  1’.  (1.  and  E.  Lighting  Enginrvr  will  show  you  various  ways 
to  improve  .vour  office  lighting  without  charge  or  obligation.  Or,  for 
additional  lighting  facts,  write  Northern  California  Electrical  Bureau. 
1355  Markc't  Strtvt.  San  Franciscx)  3.  for  “Fact  Bw)k  on  C'ertified 
Lighting  for  Offict's."  It’s  frtx'. 

NORTHERN  CALIFORNIA  ELECTRICAL  BUREAU 

this  nu’ssofif  sponsort'd  by  * 

Las  unai  hle^-ifur  ( 


WHAT'S 

THE 

BIG 

MYSTERY 


Come  see!  Preview  a  great  new 
electrical  system  that  will  steal  the 
spotlight  for  months  to  come  . .  .  steal  the 
show  for  sure.  Field  Sales  Engineers 
from  the  BullDog  Division  and  from 
I-T-E  Circuit  Breaker  Company  will 
be  on  hand  to  welcome  you. 


at  the  N.  E.  C.  A.  Exposition 


VISIT  BOOTHS 

216-217-218-219-220 
for  the  unveiling. 

NOVEMBER  9-U 

Exhibition  Hall 
Hotel  Fontainbleau 
Miami  Beach,  Florida 


BULLDOG  ELECTRIC  PRODUCTS  DIVISION 
l-T-C  CIRCUIT  BREAKER  COMPANY 
BOX  177  •  DETROIT  72.  MICHIGAN 


I-T-E  CIRCUIT  BREAKER  COMPANY 

1900  Hamilton,  Philadelphia  31.  Pa. 


tw  Co**odo  10  CloylC''  •<!  ,  Toronto  15,  Op»  Eapcrt  13  Eoil  40»*»  S*  ,  Ne»*  16.  N  V, 
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Power  Transformers 


‘En(iL1SH  Ei.hCTRir’  transformers,  in 


service  under  varied  climatic  condi 


tions  throughout  the  world,  are  built 
to  individual  requirements.  They  can 
be  supplied  for  voltages  up  to  the 
highest  envisaged  and  for  outputs  up 
to  the  largest  practicable. 


Everest  Substation,  Electricity  Supply  Commiss¬ 
ion,  South  Africa — two  of  four  ISOMVA, 
264  l32kV,  3-phose,  SOcycle, auto  transformers 


City  of  Seattle,  Washington — two  1 25  MVA, 
220  26  kV  3-phose,  60  cycle  transformers 


Willington  'A'  Power  Station,  of  the  Central 
Electricity  Generating  Board,  one  of  two 
106  MVA,  295  kV,  3-phase,  50  cycle  generator 
transformers 


Ivso  of  the  l.irgcsl  ininsformcrs  r.ucJ  at 
.US  M\  22  s  161  kV.  .t-phasc.  W)  e>clcs. 
arc  in  sctmcc  at  the  T.\  .A.  (iallatin  Povser 


Statiim,  Icnncsscc 


t  ontracts  h.i\c  been  completed  and  others 
are  in  Itand  for  m.iny  other  major  .American 
power  projects. 


in  England 


■j  Ni.tisii  liKtKK'  products  cover  all 
aspects  of  the  generation,  transmission  and 
utilisation  of  electric  power. 


Agents:  I'NCit.lSIt  tit  TCI  RIC  Fsport  &  Trvoino  C'o.  I.td..  T'o  Thiro  Avfni  f.  Nfw  York  17.  N.V.  Tel;  Mirrvv  Hill  7-0303 
Suh  itsenii- — 

Jamesi  I.  Metcalf  &  Co.  Inc.,  701  Cniicd  P.icitic  HuiMing.  Scaiilc  4.  \N  j>hington.  Branch  ortKOs  in  San  f  ranciNCiv  I  os  Xn^jclcs,  PortUnJ.  PhtKnix.  for  \laska,  Xri/ona. 

(  alifornia.  Maho,  Montana.  Nebraska.  NoaJa.  Oregon.  I  tah.  N\a\hington  and  N\>ofning. 

Osgood  and  Associates  Inc.*  Spring  St.,  N  NN ..  P  O.  Bv'x  73S.V  Station  Vtlania  lia.,  for  -Mahama.  I  lorida,  tieorgia.  Kcnuick>.  South  Carolina  and  lenncssec. 

Electron  Equipment  Co.  Inc.,  1050  Constance  St  .  Ne^  Orleans.  IV  la.,  for  I  ouisiana  and  Mississippi. 

Feabods  Bros.,  2005  St.  louts  St.  at  Oakland,  Pallas,  26  Texas.  Branch  oftwes  in  Houston  and  Tulsa,  for  Arkansas.  New  Mexico.  Oklahoma  and  Texas. 

SERVICE  FACILITIES  ARE  AVAILABLE  THROLCH  THREE  LARGE  (ANAOIAN  PLANTS 

OC/US  6 


NO  TROUBLE  CALLS  WITH  PUSHMATIC 

coil  protection  is  standard  in  every  breaker 


Protect  branch  circuits  against  high 
overloads  and  “flash-shorts”  with  Push- 
maticl^  magnetic  coil  action!  BullDog. 
the  first  to  otTer  this  protection  in  15- 
amp  and  2tl-amp  ratings  seven  vears 
ago,  builds  this  safeguard  into  every 
Pushnuitie  breaker.  Ihe  solenoid  (coil) 
— coupled  with  the  thermal  element — 
provides  Joiihle  circuit  safety.  Makes 
trouble  calls  a  thing  of  the  past. 

.•\s  you  can  see  in  the  above  picture  the 
Pushmatic  uses  a  multi-turn  eoil.  High 
overloads  or  "flash-shorts”  instantiv  set 
up  a  magnetic  field  in  the  coil — causing 
the  metal  plunger  to  trip  the  latch  and 
break  the  circuit.  BullDoc  Pushmatics 


provide  not  only  maximum  branch  cir¬ 
cuit  protection,  but  protect  lamp  and 
appliance  cords,  too! 

Small  overloads  are  taken  care  of  by 
the  thermal-bimetal  latch.  An  over¬ 
loaded  circuit  heats  the  bimetal  causing 
tbe  latch  to  curve  and  release.  A  built- 
in  time  delay  prevents  nuisance  trip¬ 


ping  in  case  of  harmless  overloads. 

Play  it  safe.  Protect  branch  circuits  w  ith 
Pushmatic  coil  action!  Fach  and  every 
Pushmatic  is  rigidiv  tested  to  assure  pre¬ 
cision  operation.  You'll  find  Pushmatic 
double  protection  pavs  off!  Multi-turn 
coils  are  standard  in  all  Pushmatics — 
15  amperes  through  50  amperes. 


BULLDOG  ELECTRIC  PRODUCTS  DIVISION 
I'T-E  CIRCUIT  BREAKER  COMPANY 

BOX  177  •  DETROIT  32.  MICHIGAN 
In  Conodo:  80  Cloyson  Rd.,  Toronto  15,  Ont.  Eiport  Divition..  13  Eojt  40th  St.,  New  York  16,  N.Y. 


KIrrtrir  A  MHnufact urine 

1733  N.  E.  Seventh  Ave.,  I*.  O.  Kox  7712 
PortUnd  12,  Oreiton 


Consult  the  following  Pacific  Coast  representatives  :• 


V«»iane  Klerlrir  A  Mf*.  < 

2134  C'urtw  St. 
Denver  2,  ('nlorado 


Safely  Switchboard  f'nmp 

910-89th  Avenue 
Oakland  21,  C'alifornia 


DulItVaa  Klee.  l*r<Ml.  C',o.  4»f  l.o«  \naele 

2885  E.  Wanhinuton  Hlvd. 

IxMi  AnKeUn  23.  ('alifornia 


S  &  C  Open  Cutouts 
take  the 
“hit  and  miss” 
out  of  fuse  tube 
handling 


It’s  a  cinch  to  hang  the  fuse  tube  in 
the  Ty|)e  XS  ojwn  cutout.  No  fumbling, 
no  missing,  no  dropping.  Think  how 
much  easier  and  safer  it  makes  the  line¬ 
man’s  job,  esjjecially  at  night  or  during 
adverse  weather.  The  operator’s  eye 
view  at  left  shows  why  linemen  like  this 
cutout.  There’s  nothing  intricate  about 
the  hinge  and  how  to  approach  it.  No¬ 
tice  the  wide  and  deep  trunnion  pockets 
in  the  ears  of  the  hinge.  The  trunnions 
on  the  fuse  tube  drop  in  readily,  with¬ 
out  precise  "steering.” 

Yet  once  the  fuse  tube  is  hung  in  the 
hinge  it  is  positively  kept  from  jam¬ 
ming  or  missing  as  it  is  swung  closed. 
Multiple  steering  surfaces  at  the  hinge 
and  trunnion  along  with  wide-angle  up- 
l)er  contact  guides  give  positive  control. 
The  tube  can  be  slammed  closed,  blind. 

Kasy  fuse  tul)e  installation  is  just  one 
of  many  big  advantages  of  S&C  XS 
()|K*n  Cutouts.  Here  are  more:  1)  ex¬ 
haust  always  goes  down  and  away  from 
operator  and  conductors  because  of  sin¬ 
gle  venting;  2)  arc  energy  and  exhaust 
violence  are  minimized  by  an  "arc¬ 
shortening”  device;  .'!)  you  get  versatile, 
economical  load  switching  with  Load- 
buster®  (the  portable  loadbreak  tool). 

I'o  get  an  idea  of  how  the  XS  open 
cutout  can  give  you  .system-wide  pro¬ 
tection  and  switching,  please  write  S&C 
Klectric  Company,  442.^  Kavenswood 
.Avenue,  Chicago  40,  Illinois  .  .  .  and 
ask  for  Bulletin  No.  511  "S&C  Open 
Cutouts— Type  XS.” 


S&C  ELECTRIC  COMPANY 


DotttBT 


i—  ‘ 
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DOSSERT 

DESIGNED 

with  YOU  in  mind! 


1 

i 

TWO  POSITION  VARIABLE  TAP 
(Type  GTX) 

For  cross,  parallel  and  tee  tap  connections. 


j  UGHT  DUTY  VARIABLE  LUG 
;  (Type  G) 

f  For  economical,  all-purpose  cable  connections. 


SPLIT  BOLT  CONNECTOR  ^ 
(Type  DS) 

For  taps,  dead-ends,  entrances, 
motor  leads,  junction  boxes,  etc.  i 


VARIABLE  TERMINAL 
(Type  D) 

Connects  a  wide  range  oi  copper 
conductors  to  ilat  bar. 


TWO  BOLT  SERVICE  CONNECTOR 
(Type  DSU) 

For  all  service  cable  connections. 
Best  tor  larger  sizes. 


HEAVY  DUTY  VARIABLE  LUG 
(Type  HL) 

Takes  various  conductor  sizes. 
Quickly  installed. 


For  YOU,  the  contractor... 
For  YOU,  the  wholesaler... 

The  products  shown  here  are  in  constant  demand 
by  contractors  and  are  fast  moving  stock  items. 

All  items  accept  a  wide  range  of  cables, 
thereby,  minimizing  the  number  of  stock  sizes. 
They  are  packaged  in  convenient  quantities 
«  for  ease  of  handling  and  are  attractively 

r-  *  labeled  for  quick  identification. 


'For  Pocket  Catalog,  write  to: 
Northeast  Electrical  Sales 
15-21  Webster  Ave., 
Cambridge,  Mass  " 


Uni 

tistritaitii  Mtsiit  tiM 

1  S  I  iW  Ctsili  bf 

INTERNATIONAL  GENERAL 
ELECTRIC  COMPANY 

Mill  •!  Ar  ■ 

^  tlCMtCU  \y 

243  Huron  Street.  Brooklyn,  New  Ycrk 

V  \  I***  »tm  /  / 

Representatives  in  principal  cities. 

IMEatt  Stfstt 

M««V«rkn  P  T  USA 

For  phonr  uiimber  of  cloifit  rtpresmtathf  set  adi’ertising  index  in  back  of  book. 


NOW,  THE  NATION’S  MOST  MODERN 
EXTRA-HIGH-VOLTAGE  CABLE  AND  ACCESSORIES 
DEVELOPMENT  LABORATORY 
IS  BEHIND  THE  MAN  FROM  ANACONDA 


Anaconda's  new  Extra-High-Voltage  Laboratory— 


AN 

"IMPROVING”  GROUND 
FOR  TODAY’S 
HIGH-VOLTAGE  CABLE 


Lookin'^  Iroin  tin-  rontrol  nxim  at  Anai-oiula’s  F.Ntra-I lii;lt-\’oItam‘  I.alH)ratory.  you  can  see  some  of  tlie  e<niipmenf  wliiih 
Ix'lps  make  tins  tlie  nu>st  modern  lattoiators  of  itv  f\pe  in  the  nation. 

strikt'  twict'  in  tlir  sairn*  plact*.  proxfd  to  dolivoi  more  power  more  efficiently, 
l-ij^htnini^  — .)  million  \olts  of  it  — is  a  re;j;n-  Most  powerful  “impro\in^’  facility  is  the 

lar  occnrrence  on  tht'  Impulse  (Generator  in  cxclic  load  testing,  ("ahle  samples  aren  t  short 

Anaconda's  nt'w  K\tra-1  ligh-\’oltage  Lahora-  lengths  employed  in  ordinary  lah  work— aren't 

tor\  at  llastings-on-llndson.  New  York.  It  heated  In  trick  means  and  don’t  have  high 

giMierates  t'nongh  xoltage  to  break  down  anv  resistance  condnetors.  They  re  fnll-sized  cxtin- 

known  cable.  More  than  that,  this  generator  is  mercial  cables,  heated  by  actual  load  enrrent  in 

a  s\  iiiIh)!,  an  example  of  the  \  ast  extra-high-  the  conductor  and  energized  continnonsly  with 

\oltage  (Id  l\’Waeilities  which  enable  .\naconda  voltages  150'  .'  of  rated.  The  erpiipment  tests 

t'ligineers  to  dnplicate  actual  in-sen  ire  condi-  cable  np  to  ratings  of  .5l(K)  m\  a  (5  hillioti  watts 

tions— to  fiiul  ont  how  todax  ’s  cable  can  be  im-  —more  than  Nexv  ^ork  (atx  nseslk 


A 

PROVING  GROUND  FOR 
TOMORROW’S  EHV  CABLE 
AND  ACCESSORIES 


II»T('  von  MT  an  (■>vnti.il  stop  in  tlu'  ili  \  clopnu'Ht  of  an  Anacond.i  aii  owny— fnll-si  .tin  and  (Aai  lina  clfi  trii  al  ti'Ntini;. 

\\  luM)  it  Ih'coiiu's  ncc'fssaiA  to  <40  nitdcr^rouml  As  cnoin  (‘ii«4iiK‘t‘i  knows,  liioh-xolta^o  cahlos 
—(Inc  to  lack  ot  nrhan  space— the  solution  is  innst  he  jointed  with  extreme  care  — in  (‘\tra- 

high-voltaj^e  eahle,  I'lS  k\  and  2o0  k\  todax.  hii^h-xoltaj^e  eahle  installations,  it  is  inandatorv 

345  kv— even  hitjher  tomorrow.  Hij^ht  now.  that  jointing  and  terminating  he  so  desioncd  as 

.\naeonda  ent»in('ers  are  de\(*lopin»4  the  cables  to  1m‘  just  as  reliahle  as  the  eahle  itself.  'I'hat  is 

and  accessories  for  tomorrow’s  anticipated  de-  why  Anaconda  has  heen  desipiing  and  hnild- 

mands  and  his/her  xoltaije  re<|nir{*nu'nts.  ini;  accessors  ecjiiipment- for  o\ (“r  thirtx  scars. 


Turn  the  to  see  Anueonda  (hihle  into  another  new  installation. 


% 


ANOTHER  UTILITY 
LOOKS  TO  TOMORROW 
BY  INSTALLING 
ANACONDA 

HIGH-VOLTAGE  CABLE  TODAY 


NACOND 


Aii.ii'oiula  1>S  k\  l  al'lt 
1)\  C'oiiM)li(lat(‘(l  |•all^()Il 
planiuxl  expansion  ot  tli 


WIRE  AND  CABLE  COMPANY 


FASTEST  WESTERN  SERVICE  At  Orange,  California,  Anaconda's  expanded,  moderniied  mill  fobricotes  and  stoclis  copper  and  aluminum  wire  and  cable  for  ev<»rv  type 
of  application.  Anaconda  assures  the  fastest  possible  service  on  all  West  Coast  needs.  See  Anaconda  Sales  Offices;  los  Angeles.  San  Francisco.  Seattle.  Denver. 


General  Electric  cascade  transformers 

without  a  single 


are  in  service 
electrical  failure  being  reported 
This  is  transformer  reliability. 


General  Electric  Company,  Section  629-3,  Schenectady  5,  N.  Y. 

Tigress  /s  Our  Moit  tmpofiant  Product 


ELECTRIC 
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24  years  under  the  sun: 
only  neoprene  jacketing  gives  you 
this  time-proven  reliability 


24-year  test.  January.  1935,  cable  lacKeted  with  neoprene  and  nat 
ural  rubber  were  placed  in  this  outdoor  proving  ground  The  cable 
samples  were  bent  to  put  stress  on  the  lacKets.  increasing  the  lacket's 
vulnerability  to  ozone  cracking. 


Today,  the  natural  rubber  has  almost  no  physical  strength  But  the 
important  point  is  this:  after  24  years  in  the  sun  and  weather,  the 
neoprene  jacket  is  still  lively  and  tough  ...  no  cracks  ...  no  visible 
deterioration. 


October  1959  Electrical  West 


Neoprene’s  performance  as  a  jacketing  for  wire  and 
cable  is  backed  up  by  over  20  years  of  actual  service 
.  .  .  service  that  has  gained  neoprene  a  reputation  for 
reliability  and  long-term  economy. 

Neoprene’s  reputation  has  been  earned  by  a  com¬ 
bination  of  properties  that  make  it  unequaled  by  any 
i>ther  jacketing  material.  Neoprene  resists: 

Weather,  sunlight  and  aging 
Wide  temperature  variations 


Flame,  ozone,  corona 
Oil  and  grease 

Many  organic  and  inorganic  chemicals 
Soil  acids  and  galvanic  action 
Impact,  gouging,  cutting 


Neoprene’s  time-proven  dependability  is  your  guar¬ 
antee  that  above  or  below  ground,  you  can  be  con¬ 
fident  of  long  service  life,  long-term  economy  when 
you  specify  neoprene. 


No  plastic  flow  with  neoprene.  At  hi^h  temperatures  some 
jacketing  materials  sotten  and  flow,  making  cable  vulnerable  to 
abrasion  and  impact  damage  Neoprene  is  vulcanized,  does  not 
revert  and  flow  at  high  temperatures  (Sample  compressed  8  hrs 
(u  76  psi  ^  302  F .) 


Low  temperature  flexibility  with  neoprene.  At  low  tempera 
tures.  neoprene  remains  tlexible  and  resilient  This  property  helps 
insure  the  cable  jacketing  material  against  damage  from  impact  or 
twisting  at  subzero  temperatures 


Outstanding  impact  resistance  with  neoprene.  It  protects 
cable  from  damage  by  impact,  cutting  and  gouging  This  impact  tester 
wallops  the  cable  jacket  No  other  jacketing  material  takes  this  test  as 
well  as  resilient  neoprene. 


Chemical  resistance  with  neoprene,  its  resistance  to  a  wide 
range  of  chemicals  is  valuable  in  industrial  applications.  In  under 
ground  installations  neoprene  resists  soil  acids  and  prevents  deten 
oration  from  galvanic  action. 


NEOPRENE 

HYPALON' 

VITON'" 

AOIPRENE« 


Better  Things  for  Better  Living  .  .  .  through  Chemistry 


Foi  Ohoiir  iiiimhfi  of  <lo\r\l  trfftnriilalh'r  «rr  aili'ntiuug  hutf\  in  hath  of  hook. 
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LIGHTWEIGHT  KAISER  ALUMINUM 

RIGID  CONDUIT  reduces  handling 
and  installation  costs 


j 

WEIGHT  COMPARISON,  ALUMINUM  VS.  STEEL  p« 

lOO  *t  'Hctud-ng  lbs . 


Trade  Size, 
Inches 

3/4 

■ 

a 

IV2 

2 

2V2 

3 

3'/2 

D 

5 

6 

ALUAAJNLIM 

27.4 

36.4 

53.0 

69.6 

86.2 

115.7 

182.5 

238.9 

287.7 

340.0 

465.4 

612.9 

STEEL 

79.0 

105.0 

153.0 

201.0 

249.0 

334.0 

527.0 

690.0 

831.0 

982.0 

1334.0 

1771.0 

1 

This  chart  shows  669L  reductions  in  the  weight  of  aluminum  conduit  as  compared  to 
steel  conduit.  Result:  easier  handling,  reduction  in  worker  fatigue,  lower  labor  costs. 

Check  the  chart . . .  aluminum  conduit  weighs  only 
onc-third  as  much  as  steel  conduit! 

This  lighter  weight  pays  off  in  faster  installation 
with  less  worker  fatigue.  Result;  lower  installation 
costs  . . .  with  savings  up  to  50%  in  some  cases! 

And  here’s  another  cost-saver:  lightweight  alumi¬ 
num  conduit  requires  fewer  hangers  or  supports.  For 
large  cahle-conduit  feeders  in  sizable  groups  or  hanks, 
the  number  of  supports  can  l>e  greatly  reduced.  Defi¬ 
nite  labor  savings  can  he  made,  espt'cially  where  sup¬ 
ports  must  be  installed  in  masonry  with  star  drills. 

Aluminum  conduit’s  lighter  weight  pays  off  in  lower 
handling  costs  too.  For  example,  standard  10-foot 
lengths  of  steel  conduit,  usually  delivered  in 
groups  of  five,  weigh  53  pounds  delivered.  Similar 
aluminum  conduit,  delivered  in  groups  of  ten,  weighs 
only  37  pounds. 

Corrosion  Resistant  To  Cut  Maintenance  Costs 

The  excellent  resistance  of  aluminum  to  atmospheric 
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and  chemical  corrosion  has  l>een  proved  by  numerous 
and  extended  exposure  and  laboratory  tests,  and  by 
countless  applications  in  the  process  industries. 

Aluminum’s  ability  to  resist  corrosion  means  that 
maintenance  is  virtually  eliminated.  No  painting  is 
ntH'ded.  Replacement  costs  arc  held  to  an  absolute 
minimum. 

.And,  since  aluminum  can’t  rust,  cost  economies 
can  also  bt'  realized  in  storage.  No  special  storage 
preparations  are  neces.sary. 

Nonmagnetic  To  Reduce  Voltage  Drop 

Because  aluminum  conduit  is  nonmagnetic,  it  is  not 
subject  to  magnetically-induced  energy  losses. 

This  reduction  of  energy  loss  permits  a  longer 
run  of  cable  without  exctx'ding  the  voltage  drop  as 
specified  in  the  National  Electrical  Code.  In  some 
installations  this  will  pt'rmit  the  u.se  of  a  smaller  size 
conductor  and  conduit. 

A  further  advantage  is  that  each  conductor  in 


either  a  single-phase  or  polypha.se  system  can  be 
enclost'd  in  a  .separate  aluminum  conduit,  regardless 
of  electrical  load.  Separate  rigid  conduits  greatly 
simplify  installation  of  electrical  equipment  having 
widely  spaced  terminals.  Terminal  overcrowding  is 
eliminated. 

Get  ALL  The  Facts  Now! 

We  will  be  glad  to  send  you  an  informative  9-page 
magazine  article  entitled  “Now  W’e  Can  Specify  Alu¬ 
minum  Conduit.” 

This  article  contains  a  complete  run-down  on  the 
advantages  of  using  aluminum  conduit— comparative 
conduit  weights,  comparative  labor  cost  charts,  in¬ 
stallation  facts,  and  much  more  valuable  information. 

W’e’ll  also  .send  our  Aluminum  Rigid  Conduit  bro- 
churt',  with  installation  data,  specifications  and  avail¬ 
abilities  for  Kai.ser  Aluminum  rigid  conduit. 

Get  all  the  facts  about  aluminum  rigid  conduit  and 
how  it  can  save  you  money.  Mail  the  coupon  now! 


IF  IT  CARRIES  CURRENT,  CARRIES  IT! 


See  Aluminum  Conduit  featured  on  "Maverick" 


NAME 

ADDRESS. 


KjImf  Aluminam  t  Clwmical  Salts,  lac. 
Eltctncal  Cofldictor  Divisioa 
Dept  CO  129 

1924  Broadway,  Oakland  12,  California 

Pleaspsend  yemr  Aluminum  Rigid 
Conduit  hr(K'hur(‘  and  aluminum 
conduit  magazine  article*. 
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LETTERS  TO  THE 
EDITOR 


Decimal  Missed? 

I  <1  llic  t  (liliii 

III  lIlC  |lll\  I'I'lV  ISMIC.  |l  10.  I  iloU'  Ilirfi 
III  iinIii)'  M'M'Ii  tiiillioii  k;iII<iii\  iit  ^jMiliiic 
llicic  would  Ih-  iiivohc'd  .'>0  iiifli^hl  icliii'l 
iii);s.  liiiK  llic  oii)>iii.d  lojil.  lliis 

wiiilld  sci'lil  lo  III-  .i|i|ilo\liluiU‘l\  I  lO.IHIO  ^;d 
|K'i  irliii'liii(> 

lt\  iii\  sli|isli(k.  lliis  would  loiiii-  lo  .ilioiii 
1,000.(100  III  oi  MKI  lolls  III  llii’l  loi  i-.iili 
irllirlillK 

Wow'  Hid  our  III  Us  miss  ili;ii  rliisixr 
ili'i  imal  iMiiiili' 

(.  t  Itlllls 

S\sifm  I'lolri lion  ,v  (  oiiliol  s.ili-s 
\|i|i.iialus  Sail's  l)j\  isioii 

(•riirial  tlriliii  (  o. 

Si  Mi'iii'i  lad\  "i.  N  .  \ 

/iiiii/i'i  Itiiili  IS  iitilil  hul  il's  imi  till  itrii 
unit  fMlllllt  ,il  1  Dllllllfi  III  I  tl  ,  II  IH'  7  lllltlll 
ll\  iiv  lltiirs  iiriiiiiiil  llir  u'lnht  nii  iilniiil 
'.’■MI.IKIO  i^iil  III  fiiisiiliiii.  Wii^lil  ii/i/iioM 
iiinli'ls  TOO  Inns  till  lililiii. 


Floor  Grid  Questioned 

I  o  llir  I  diloi 

I  ii'.iil  with  iiili-ii'si  .III  .iiiiilr  III  voiii 
Nii^iisi  issiir  III  I  III  iKli  \i  Wisi  wiillrii 
ti\  (ilriiii  I  I  lull  III  loll  .iiid  Mowaiil  I' 

( •liii  k  mail.  Ills  \ii^i'li's  l>i'|iai  liiiriil  ol  \\  ,i 
III  V  I’owri.  iri;aiiliiii;  sixri.d  iiisi.dl.ilioiis 
III  low  losi.  low  \oll.ii{r.  ladi.iiil  IIimu  Iii.ii 
iiisi. dll'll  li\  III!'  Mi'|i.ii  I  iiii'iil  o|  W.ili'i  s. 
I’owi'i  ol  I  hr  iii\  ol  Ills  \u>;i'lrs. 

W  I'  li.ixr  had  Iwo  alli'ui|ils  h\  ,i  iiuilwi  si 
rill  ioiu|iau\  lo  i;rl  |iri  mission  hrir  m  Ihr 
sl.ili'  ol  (>ii'i;oii  .mil  ihi-  iil\  ol  I’oill.iiid  lo 
tiisl.dl  a  simd.ii  svstrui  iisiii;;  00  \  at  loss  ihr 
^l  III  su|i|ilii'il  li\  .1  I  I  i.iiio  Iwo  mil  II. Ills 
fill  mi  l  loi  r.ii  h  !;;i  III  I  ai  h  liaiisloimri  w.is 
lo  su|i|ilv  Iwo  (ii  ills,  as  ihr  |iiimai\  su|i|il\ 
W.IS  III  hr  ISO  \  ill'll. I  .mil  ihr  srioudaix  ijo 
\  w'ilh  imil|niml  ^loiiiulrd 

till'  Si, III-  llrilllial  \d\|soi\  Ihi.ild  .illil 
ihr  iil\  ol  I'oill.mil  I  Iriliii.d  \|i|ir.d  Uo.iid. 
mrrliii'^  m  |oml  assrmhix.  iiiiiird  down 
I'lilh  .l|i|ir.ds  hi'i.iiisr  ihi'  loxx  xoll.iijr  ((lid 
did  iiol  iom|ilx  wilh  ihr  mmmium  iri|mir 
mriils  ol  Ihr  Nalioii.d  llriliii.d  (  odr  .md 
ihr  hr.iliiiK  t(iid  w.is  nol  .i  lisird  mil  hod  ol 
su|i|ilxim(  i.idi.ml  hral  rlriliii.dix 

Om  \|i|ii'.il  llo.iids  ir.iiiumi'iidi'd  ih.il 
ihi-  iom|i.mx  sidimii  ihrii  hraimx>  <;i  id  sxs 
li'iii  III  I  iidri  w  I  ili'is  I  i's|m'4  I  .dull  ,iloi  Il's 
loi  t.iil  Imdiiii;  ir|Hiil  and  ih.il  mil's  ((ox 
I'liiim;  ihr  iiisi.dl.ilioii  ol  miiiisul.ilrd  hral 
m<(  1(1  ids  hr  di'Xrlo|ii'd  .md  suhimlli'd  lo 
(  ihIi-  M.ikiiix;  I’.mrl  \ii  lo  ol  ihi-  \ll*\ 
lli'iliii.d  Si'iiion  tin  siiidx.  xxiili  a  iii|ui'si 
lhal  sill  h  lull's  hr  ado|iii'd  loi  iiisriiioii  in 
ihr  \alional  llnliii.d  (odr. 

Ihr  ioui|ianx  lonirnird.  on  M.iiih  'lo 
KI.MI.  did  wiilr  lo  ihr  \ll*\  addii'ssni'.; 
ihrii  li'llri  in  Mi,  (  h.iilrs  I  Suiilh  idr 
irasrill.  and  llii-  liiiri  w.is  .mswi-ird  on 
\|iiil  S.  |0.‘i(l,  lix  Ml.  Mrixxin  lliandnn 
ihainii.in  of  ihr  Mniiiial  Snlion  \H’\ 
111  whiih  Ml.  Ilianilon  suKci-sird  ihr  loni 
|ianx  do  llu'  rsail  s.iiiir  as  oui  iwo  hoaid' 


had  I riomnirndi'd  (siihmil  lull's  lo  (  ikIi- 
M.ikiii-;  I'anrl  No  10.  NH’\  Hriliiial  Sii 
I  lolll. 

I  liaxr  .1  io|ix  ol  Ml.  Ui.mdoii  s  Irllri 
lo  ihis  iom|>aiix.  and  m  i(  hi-  i'\|iii'ssi's  a 
ihoiiKhl  lhal  iisiiiK  a  h.iir  uninsulalril  ((lid 
ol  aiix  kind  loi  rlriliiial  ladiani  hral  xxas 
liiillinK  i(  ihin  as  lo  ihr  salrlx  lai  loi  lioni 
ihr  sianil|M»inl  ol  slunk. 

\Vr  hriirxr  lhal  hi'loir  sui  h  sxsU'in  should 
In-  |>uhli(i/rd  .is  an  .i  i  1 1- 1)  l  .i  h  I  r  sxsirm  il 
should  lilsi  hr  aiii'|>lahlr  lo  Ihr  National 
llriliiial  (  lull',  whiih  ihr  l.os  Xiiki-Ii's  sxs 
irm  ol  hratin((  is  noi.  .md  lo  |iuhliii/r  suih 
.III  una|i|>ioxrd  sxsirm  onix  in.ikrs  iioiihlr 
loi  .ill  ol  us  who  air  lixm(>.  al  Ir.isi.  lo  loi 
loxx  ihr  iiiinimum  si.mdaids  ol  ihr  Nation. d 
I  In  II II  al  (  odr. 

|.  I  (.KXX 

(hil  l  I  In  till  III  I iisfn  i  hn 

^■.||■|  III!  Ill  Divisinii 

I'liilliiiiil ,  ( hi- 


I  o  Ihr  I  diloi 

1  h.mk  xoii  loi  ihr  io|ix  ol  a  Irllri 

ol  \ui;  IT  liom  Ml.  |  I  (.i.ix.  ihirl  rln 
iiiial  ins|n'iloi  ol  thi'  Kmi.iu  ol  lluddnu(s 
ol  I  hr  I  ilx  ol  I'oi  tiand.  Oir 

In  Ids  Irllri  Mi.  (.i.ix  i  iird  two  ,illrni|>ls 
lo  K.iin  ihr  .i|i|ilox.d  ol  ihr  Si.iir  o|  ()ii->(on 
.md  thriitx  ol  I’oill.md  lot  l  hi-  mslallalion 
ol  .1  I.idi.ml  IIimu  hr.ilm<4  i(i  id  sxsirm  usm'.( 
III!  X  lo  i(iound.  and  I'JH  x  liiii-  lo  linr.  Ml 
(.i.ix's  loinuirnis  .iii-  lir.iililx  .i|i|>iri i.ilril 
hri.iiisr  Ihrx  dr.d  with  .1  snh|ril  ol  |iaia 
nioiinl  nn|Miil.mir  lo  .ill.  llu-  ni.illri  ol 
shoi  k  h.i/.iiil  lo  |>risonnrl  lloxxrxri.  .1  dil 
Irirmr  in  I und.mirnt.d  ionir|il  |s  nolril.  .m 
.illrm|it  lo  ioni|iair  niuiiiuirnt  o|iri.ilim( 
.11  moll'  ih.m  Ml  x  lo  ((lound  wilh  ri|m|i 
iiiriil  o|M'i.ilm(;  .il  Irss  ih.m  M»  x  lo  '^loiind 
\s  si. Ill'll  III  ihr  anil  It',  om  llooi  hraliiiK 
sxsiriiis  o|iri.ilr  .it  .i  m.isiumm  ol  L’ I  x  to 
”ionnd.  and  a  m.iMinmn  ol  IS  x  linr  lo  linr 

Will'll  liisi  I  oiisidri  ini;  this  ix|m'  ol  m 
si.dl.ilion.  xxr  lairinllx  irxirwrd  ihr  n.i 
lion.d.  si.iir  and  lilx  rlriliiial  lodrs  Wi 
loiind  ii-sii  il  lions  m  ihrsr  loi  iiiimls  ol 
moil-  ih.m  Ml  x  lo  '.(lonnd  xxhiih  would 
|iiohihii  ihrii  iisr  in  .i  h.iir  &;i  id  iiirsh  llooi 

hr. iliiu.;  sxsirm.  hul  xxr  toiind  in  piohi 
hiiion  .IS  lo  thr  iisr  ol  I  x  lo  i;iound  m 
this  .i|i|ihi.ilion. 

I  oi  |iui  posi's  ol  I  onsidri  ill'.;  shoi  k  h.l/.ild. 
wr  alw.ixs  .issiimr  ihr  loppin;.;  lo  h.ixi  no 
iiisii'.ilim;  x.diir  .il  .ill.  Ihis  is.  ii|  loiiisr. 
.Ill  im|Missihlr  lonihlion  xxhiih  xxoiild  lom 
plrlrlx  shoil  iiiiiiil  ihr  IIimu  IuiI  iI  is 
it'io”ni/rd  ih.il  ihr  loppiir.;  iil.ix  hrioini 

ii. i/rd  and  in  tinir  ii.iikril  .md  max  rxrii 
haxr  xx.iiri  on  il  In  aiix  rxrnl.  this  assump 
lion  pioxidi's  .1  |u.iilii.d  mr.iiis  ol  in|ril 
mi;  siuiir  .iddilion.d  l.iiloi  ol  s.ilrix  into  ihi 
drsii(n. 

II  ihr  ni.iviniuni  ol  1  x  lo  i;ionnil  (Milrn 
li.d  ol  ihr  Hrpai  I  mini  ol  W.ilri  v  I'luxi'i  ' 
lliMU  hralim;  sxsirm  is  not  aiirpl.ihlr  lo 
ihr  National  (  odr.  ihrii  il  xionid  appr.ii 
ili.il  ihr  Nalional  (  odi-  is  inionsistrni  in 
ihis  ii'sprii.  W I-  loiilriid  ih.il  il  is  aiirpl 
.dilr  .mil  ih.il  ihrir  is  no  ini onsisirm x  on 
this  point. 

Ihrir  is  .moihri  ni.illri  ol  shoik  h.i/.iid 
.dso  lo  hr  lonsidrird  in  ihr  di'sii;n  .mil 
Iisr  ol  .1  h.iir  '.(lid  iiii'sh  sxsirm.  1  his  is  ihal 
ol  ihltrii'iiir  in  |MUrnli.d  hrixirrn  adjairnl 


.liras  ol  thr  IIimu  ii-siiltin(;  fiom  IK  drop. 
In  iiiir  ilrsi)>ii  from  ‘21(1  to  2H0  lin  ft  ol  grid 
iiifsh  snip  is  list'd  for  one  IH-x  tirciiii 
I  iidei  ihrsc  londiiioiis  ihc  IK  drop  is  ap 
pio\inial('lx  (1.2  \  |K'r  lin  It;  lieiaiise  thr 
giiil  is  wire  mesh  it  seems  nrarlx  imp  ssihlr 
lhal  anx  damage  to  the  IIimu  xxiuiIiI  sexei 
all  sirands  ol  a  strip,  plating  o|>en  tin  nil 
xoltage  aiiirss  a  small  aiea  ol  IIimu.  Ihis. 
ol  iiuiisr,  is  |Missihli'  with  a  single  loniluitoi 
sxsirm.  (air  in  the  ai r.mgrineni  ol  ihr 
snips  in  thr  liiiiiil  lan  almost  alxxaxs  lesidl 
III  a  IIimu  in  xxhiih  ihr  maximum  dillrrenii 
111  iMiirnlial  in  ihr  hair  giiil  iK'lxxern  anx 
Iwo  iMiinls  on  thr  IIimu  six  trrt  ap;iit  xxill 
nol  rxii'i'd  12  oi  II  x  /.ru  u‘illiiiiil 
Ihr  lull  null  inniirlr  Infilling,  ii  u'lirkiiiuii 
sliiiiilil  hr  iihir  In  uiilk  mi  Ihr  riiniiiiril 
hull-  flint  III  his  hiiir  IrrI  uithinil  ryfirii 
riiiiiiii  iiii\  jilissiiiil  ilisi  miilm  I  limii  rlriliii 
slim  k. 

I’liiii  lo  Ihr  liisi  nisi.ilhil ion  xxr  disi  iissrd 
ihr  s.drix  lealuirs  xxiili  sl.iir  and  litx  in 
sprition  .igrniirs  and  xxrir  giantril  .i  |m'i 
mil  loi  a  li'si  insi;ill.iii(ui.  I  rst  data  oh 
l.iinril  thi'irliiun  iiuixinird  rxi'ixonr  ion 
irinril  that  shoik  h.i/aid  is  negligihlr 
(  onsi'ipirnllx.  xxr  h.ixi-  had  no  dilliiiillx  in 
ohi.iining  |m'I lints  and  .ippioxal  tor  siihsr 
ipirni  installaliiuis.  loi  ihrsr  irasons,  ihi 
lirrilom  fiom  shoik  h.i/.iid  has  Im'iouii'  so 
I lunmonplaie  lhal  wr  did  nol  gixe  il  dr 
t.iilril  mi'iition  in  om  .iiliilr  in  ihr  Viigiist 
rdiiion  ol  fill  mu  xi  W  i  si 

Wliilr  our  sxsirm  ol  h.iir  giid  iiirsh  IIinu 
hraliiig  is  not  spri  ilii .illx  loxriril  hx  ihr 
Nalion.il  l  leiliiial  (  ihIi'.  wr  trri  that  ap 
pioxal  ol  its  prmi  ijilrs  is  iniplird  hx  Si-i 
lion  'J'll'xii). 

Wr  hriirxr  il  is  an  ohligalion  ol  .ill  mrm 
ht'is  ol  om  indlislix  lo  hrip  Ihr  iimIi-  krrp 
up  with  piogii'ss.  Wr  .ilso  IrrI  lhal  ihrir 
Is  driinitr  iirnl  foi  iimIi'  iriognition  ol  IIimu 
hr.iling  sxsiriiis  ol  ihis  ix|m'  and  ol  pio|M'i 
iispiiirmrnls  hii  ihrii  inst.ill.u ion  so  .is  to 
pioxidr  lonipirtr  salrlx  in  ihrii  iisr.  I  n 
iloiihtrillx  ihr  irali/.ilion  ol  this  nrrd  is 
wh.it  piouipted  xiuii  Irllri  and  xxr  .ippirii 
.Ur  ihr  op|Mutunilx  ol  tn.iking  this  irplx 
Ihr  Drpainurni  ol  W.ilri  x  Toxxii  h.i' 
12  ol  ihrsr  IIimus.  xxhiih  h.ixr  lirrii  m  loi 
loi  priiiMls  III  tinir  i.iii'^ing  lioni  oiii  lo 
ri'ghi  xrais. 

Wr  would  hr  gl.lil  lo  siipjilx  anx  d.il.i  .mil 
ohsri  X  .iiioiis  on  thr  insi.ill.it  ion  .md  nsr  ol 
ihrsr  IIimus  whiih  would  hr  ol  .issist.mir 
III  drxrloping  ihr  nrxt  irxision  ol  llu 
lodr  so  lhal  ihrsr  lir.iliir^  sxsirms  i.m  hi 
sjii  I  III!  nils  iriogni/rd. 

(•Irini  f  lliilihi  loll 
Iloxx.iid  I’.  (.Iiiikman 
lU'pai  I  nirni  ol  W  .iiri  v  I’owri 
I  os  \n'(rlrs,  (  .dil 


Lambasted  Eggs 

I  o  ihr  I  diloi 

Mx  lomnirni  on  ihr  loxri  piilnie  \u 
(iisi  1  ol  I  1 1 1  mu  W  I  si 

I  his  is  .1  hril  ol  .1  wax  to  lix  an  rgg' 

Ihr  xrix  si((hi  ol  .i  pritrillx  giMul  rgg 
hrmg  gixrn  a  "hioxxn  Iralhri  h.isr  '  on  .i 
hill  giiildlr  gixi's  mr  indigrsi ion! 

W  hx  i.m'l  \mriii.m  iiNiks  Irani  hoxx  lo 

hx  rggs- 

K.ilph  I'hillips 

\  111'  I’lrsidrnl 

s.m  Dii'go  (..IS  S:  flnliii  (  o 

III  shiiij>r\ril  fiiiiiiiinl  I’hillifis  mi  nlihi 
Is  iilliint.  Iifiiifi  rggx  Im  urlislir  /i/io/og 
infills  Is  II  rmiiliniiiliiiii  ihiil  u  ill  gii  <  iitilnis 
niiliili  slimi.  Inn  I  hr  I  illlm 


I 


I 

I 


monitor  automatically  with  the  new 

UIIUIITny  Oheef 


This  compact  recorder  is  ideal  for  monitoring  power  compans 
substations  or  unmanned  transformer  stations,  for  example,  where  an 
abnormal  current  or  a  breaker  operation  will  initiate  a 
recording  cycle.  Ihe  resulting  record  permits  analysis  at  an\  later  time  ol  the 
sequence  of  operation  of  protective  equipment  Traces  lor  the 
off-on  channels  or  the  single  analog  (digiti/ed)  channel  are  pri>duced 
upon  clectrosensitive  paper  by  fixed  styli  for  instant  viewing. 

Write  today  for  Catalog  No.  5b4S5. 


HAMILTON 


\A/ATCM  COMPANY 


HATHAWAY  INSTPUME  NT  DIVISION 
SflOO  lot*  •  Ovr***'  Coferodo 


BY 


TO  A 


217,000  KVA, 
230  KV 


TRANSFORMER 


for  POTOMAC  ELECTRIC 
POWER  COMPANY’S 
DICKERSON 
GENERATING  PLANT 


1.  Winding  High  Voltage  Coil 

2.  Winding  Low  Voltage  Coil 

3.  Flanging  High  Voltage  Coil 

A.  Raising  Stacked  Core 

B.  Low  Voltage  Side  of  Core-and-Coil  Assembly 
B.  Testing  Completed  Transformer 

7.  Shipping  Transformer 


Factories 

ST.  LOUIS  20,  MO. 
TORONTO.  ONT.,  CAN. 

Sales  Offices 
ALL 

PRINCIPAL 

CITIES 


This  power  transformer  is  now  installed  at 
Potomac  Electric  Power  Company’s  new 
95  million  dollar  Dickerson  Cienerating  Sta¬ 
tion,  located  on  the  Potomac  River  in  I’pper 
Montgomery  (bounty,  Maryland.  The  unit  is  a 
217,000  KV'A,  three  phase,  type  FOA,  trans¬ 
former  having  a  high  voltage  rating  of  234,000 
Grd.  Y  135,000  volts,  with  2-2' ifo  no-load 
taps  above  and  below  normal  and  a  low  volt¬ 
age  rating  of  13,500  volts  delta. 

The  transformer  is  connected  through  isolated 
phase  bus  duct  to  I’nit  $1,  a  175,000  KW 
generator,  which  is  the  largest  generating  unit 


on  the  PEPCO  system.  The  generated  voltage 
of  13,500  volts  will  be  stepped-up  to  2  30  KV 
for  transmisson.  This  transformer  is  an  impor¬ 
tant  link  in  the  PEP(X)  system,  and  it  exemp¬ 
lifies  Moloney's  ability  to  build  large  power 
transformers  of  any  type  or  rating  to  customer's 
exact  specifications. 

For  additional  information  on  the  engineering 
ability  and  facilities  which  make  Moloney  par¬ 
ticularly  well-qualified  to  build  large  power 
transformers,  contact  your  Moloney  represent¬ 
ative.  Specify  Moloney  Transformers  .  .  .  All 
Along  The  Line. 


L. 


Transformers  For  Utilities,  Industry,  and  Electronic  Applications 
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included  in  the 


purchase  price 
of  every 


Medallion  Home 


This  is  Mrs.  C.  R.  Campbell  of  Fullertor^.  California 
in  her  ali-elednc  Medallion  Kitchen 


Help  for  ivires:  An  all-electric  kitchen  is  at 
yonr  ser\  ice  the  moment  von  move  into  vonr 
Medallion  Home.  The  latest  range-and-oven 
gi\es  von  a  clean  helping  hand,  important  free 
minntes,  a  kitchen  climate  that’s  16°  ctx)ler. 
And  vonr  Medallion  Home  affords  the  creative 
lighting  von’\e  alwavs  wanted  —  assuring  you 
CHtinfort,  heantv,  safety. 

SaeingH  for  hmbandit:  The  appliances  in  the 
all-electric  kitchen  of  vonr  Medallion  Home 
are  alreacK'  taken  care  of  in  the  basic  home  cost. 
And  yonr  home  is  thoughtfully  planned  for  full 


Housepower  —  wired  for  tomorrow’s  power 
needs  as  well  as  todav’s.  Further,  a  Medallion 
Home  is  a  wise  investment.  For.  in  a  future 
that’s  all-electric,  vonr  Medallion  Home  will 
remain  electricalK  modern. 

Beyond  all  thin  is  the  Ciold  Medallion  Home 
—  the  ultimate  in  living  better  with  electricity. 
It’s  comph'telv  ek'ctric.  .\nd  vou  liave  a  wide 
choice  of  new  electrical  home-heating  methods. 
One  is  the  amazing  electric  heat  pump ...  it 
cools  yonr  home  without  water,  heats  your 
home  without  flame. 
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Making  a  Sale, 

Managing  a  Job, 

Doing  the  Work  * 

All  Three  Are  Done  by  People 


Ralph  Johnson,  sturgeon 


Electric  Co  ,  Denver* 


lU'caiisc  III  mil  inui 

«  >tN.  .ittitiiiIcN.  .ihilitii-s,  ju'i  sj)i(  lives 
.111(1  (>\ei  .ill  ( .i|>.u  itiis— mir  iii(li\i(l 
ii.il  cU'diii.il  (miti.ulin^  hiisiiussis 
\.ii\  in  natiiu-  (jiiite  widcK:  liiii  in 
mu‘it  s|)e(t  \\c  .lie  all  identic  .il.  h  .ii  li 
III  iis  is  (>|)eI.ltin^  .i  siiviie  Inisiness 
.ind.  .Is  siK  li.  |>ersonnel  is  .i  most 
ini|>m  t.ini  <  misider.it  imi. 

I'(isiiniul  .idniinistiation  iisii.dU 
iiK  hulls  ( in|>l(iMiu  nt.  tiainin^.  imi 
n.Kt  lalim  lel.itions  .ind  |)iil>li(  k 
l.itimis  .IS  its  |)iin(i|>.d  ehnients 

M.iin  III  the  iiiohleiiis  tli.il  mdi 
n.itih  .11  ( I  lie  In  the  |H  ismiiu  l  ih 
|i.iilnient  ol  .i  in.iniil.u  tin  int;  (mi 
(  ei  n  .11  e  li.indled  l>\  mil  )(iint  N  I  ( . A 
IIU W  liiiutimis;  .111(1  nniw  itiist.ind 
int;  tiu  ni.inx  mlui  .i(l\ant.iges  that 
.(((lilt  lidtn  NIC. A  nu  inhei  ship— 
this  is  III  tilt  ^le.ilesi  x.iliu  In  iiKist 
nienihei  s. 

Pie. ISC  dim  I  (iiiiliise  l.ihm  lel.i 
timis  with  peisiinnel  ni.in.i){einent 
( )ne  is  .1  ni.itti  i  ul  puliiv  rel.itimis— 
the  iilliei  a  liniitimi  nt  diieit  pt  i 
sniial  (lint. lit.  .NiiIiikK  e\(  ept  the 
(iiiiti.iitm  liiniselt  (.in  dn  the  l.ittei 
|nl). 

IVisiiniul  ni.in.ii;eiiient  isihlined 
in  NK  \  MiuK  I 'nit  Nn.  li  .is  “tin 
piniisN  III  ( st.ihlisliin^  .111(1  iii.iin 
l.iinini;  .1  s.iiisl.K  t(ii\  lel.itimiship  he 
tween  in.inatienu  nt  .ind  peisminel 
whidi  itsiihs  in  .i  s.itisl.u  tm  \  pel 
till  III. iiue  III  tIu'  Will  k  l  eipiiicd,  in 
the  niininuini  time.  (lUisistent  with 
.ill  inIhieiK  in^  l.u  tm>  ' 


•A  talk  at  NEfA  Tn-District  Convention. 
Glacier  Park  I.odfje.  June  24.  t!l59 


Ihitllv  tliiii  mil  pinlileni  ushImn 
itsell  intn  tiu  ipiestimi  nl  ni.iintain 
in^  iel.itinnslii|is  with  niir  nien 
wliidi  lesiilt  in  .i  tnaxiniiini  nt  ipial 
it\.  pindiutive  ni.in  limiis  nl  elei 
It  i<  .d  ( misti  (u  linn  wni  k. 

I  he  penple  iiiMihed  in  jnh  inan 
.i^enunt  .iie  the  (niiti.ut  inana^eis 
III  (  ngineei  s  .ind  tiu  I ield  elec  ti  i(  i.iiis 
(nnsistin^nt  Initnieii.  imiineMiien 
.111(1  .ippi  eiil  i(  es. 

\\  li.il  .lie  tiu  eleineiits  ili.il  .ik 
iiiMilved  in  getting  tn  the  lin.il  nh 
jeilite  nl  inst.illed  wmk  leadv  tm 
npei  .ilimi? 

I.  Till*  hiisinevs  itsi‘11.  Ht  tnre  an\ 
wmk  is  dune  .i  s.ile  is  made. 

L’.  IMaiitiiiig.  design,  engineering, 
[lilt  (  hasing.  w.ii  ehmisiiig.  prmisimis 
Im  the  nian.igenieni  nl  the  jnh  it 
sell. 

.*{.  Field  inslallalinn  work. 

Nniie  nl  these  tliiee  elements  de 
seiAis  nime  pnimising  pnsitimi  in 
the  n\ei  all  pic  tine  than  the-  mhei. 
N'rine  makes  a  gieatet  i  miti  ihiitimi 
In  the  linal  nhjei  tivt  s  than  the  nihei . 

riius  \mi  can  see  the  nnlv  indi 
vidii.i!  directiv  invnived  in  job  man 
agement  fimii  the  nfliie  peisminel 
is  the  cnnliact  m.in.igei.  Indirecth 
the  purchasing  agent  and  the  ware 
hmise  .lie-  heavih  in\nl\ecl.  F.ngi 
neeiing  .dsn  shnws  up  cmitinualh. 
Ihit  till  the  plnpn^(^  nt  this  clis 
c  iissimi  mil  ic  ni.it  ks  will  he  diiec  ted 
tn  the  ni.in.igenu  tit  hv  the  cnntract 
m.in.iger. 

.\l  this  pnint  we  slimdd  reengni/e 
that  all  elecitii.d  cmitracting  hiisi 
nesses  aie  tint  ((instituted  the  same. 
I  lurelme.  mil  icimiiinlngv  ma\  ap 


.  .  we  could  all  improve  our 
feelings  in  proprietorship  to¬ 
wards  our  men.  They  really 
are  our  men." 

ph  tn  snme  in  a  little  clilleicnt  w.i\. 
lint  ihc'  h.isic  piiiuiples  are  the  s.iim 
even  il  the  piesident  nt  the  cmiip.inv 
hinisell  ni.in.iges  the  jnh. 

Manager's  Responsibilities 

\\  h.il  .lie  the  cnntt.ul  ni.in.igei  s 
tcspniisihililiesr  lie  tniisi; 

I.  Prepare  a  lomplete  coiisirm- 
linii  plan.  Ingethci  with  cmnplelc 
(  niistt  lie  I  inn  ch  t.iils  nl  itisi.dl.il  inn 
L*.  Prepare  a  tomplele  hill  cil  ma- 
lerials-with  .ill  items  le.ulv  Im  |)iii 
( h.ise  and  se  hediiled  Im  deliveiv 
S  ( a>IIalN>ralt‘  with  the  general 
leintraelor  .ind  piep.iie  .i  cmnplete 
tii.in|inwei  1  eepiii c  ine  lit  silieehilc  .u 
inltlilig  In  the  plogl  ess  se  heeliile  nt 
the  jnh. 

I.  Delerinine  the  IcmiIs  and  melh- 
cmIs  leepiired  Im  the  install.itinn. 

.a.  .Select  and  snpi'rvise  the  je»h  per- 
sminel.  1  his  im  hides  the  ti.iining 
nl  .ippi  e  nti(  e  s. 

It.  .\tl  as  liaison  with  the  ownei. 
.iKliileet.  genei.d  enntiaeim  and 
mile  I  ei.ills.  im  hiding  the  handling 
nl  e  h.inge  melei s,  eli  . 

It  .ihnnst  sniiiids  .Is  il  this  guy  must 
he  the  cmili.ictm  hiiiiselt.  Nnhnelv 
else  seems  tn  he  leepiired.  Hut  is  that 
sn'  Not  hv  .iiiv  means.  He  didn't 
sell  the  jnh.  estimate  it,  puiehase 
the  materi.d,  vvmiv  .ihniil  the  pav 
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roll,  sKMk  the  material  or  itistall  it. 

You  het,  he's  a  real  key  man  but 
he  also  leqiiires  managing. 

U'hat  ran  we  do  about  usurping 
his  responsibilities?  To  atromplisli 
everything  that's  retjuircd,  this  man, 
like  all  other  humans,  must  have 
some  objeitives,  siu  h  as  the  lollow 
ing: 

1.  To  uimpele  with  the  contract 
price.  It  must  be  realistic.  He  should 
liave  a  tontitiuing  race  with  the 
weekly  tost  reports. 

2.  tie  must  feel  that  he  ha.s  some- 
tme  else  with  whom  to  share  his  prob¬ 
lems.  The  getieral  matiager  t»r  owit- 
ei  must  be  thoioughly  tonversant 
and  sytnpathetic  with  thetn  at  ail 
tittles. 

.1.  Me  must  Ih‘  well  trained  in  all 
elements  of  personnel  administra¬ 
tion  as  they  relate  to  the  wotkers, 
the  publit  atid  the  industry  ahttost 
to  the  extetit  th.it  he  is  iti  a  popu 
latity  (otitest. 

I.  liis  print  ipal  task  is  to  set  the 
stage  so  the  tneti  ou  the  job  tati 
wot  k  it  thev  (boose  to  do  so.  Ihev 
must  h.ive  itiiormatioti,  tools  and 
tnaterials  svtu  hrotii/ed  with  the 
piogress  ol  the  job.  I  his  must  be 
imptessed  indeliltly  oti  him  .is  his 
mission  ol  serxice. 

<>l  lerating  Plan  Needed 

It  is  top  ni.iti.igeinetit's  respotisi 
bilitx  to  give  hitti  .i  plati  of  operatioti 
.Old  .1  line  opetatitig  orgatii/atioti 
to  b.u  k  him  up. 

What  sort  ol  a  plati? 

1.  Me  tiiust  have  a  tnethod.  lot  ex 
.(tuple,  of  sdieduliiig  atid  releasing 
tii.iteri.d  lor  delivery  to  the  job. 

2.  Me  tniist  base  adetpiate,  mod 
etii  tools  .111(1  methods  to  use  on  the 
job. 

.'I.  Me  must  have  go(Ml  w.iiehoiis 
ing  I.K  ilities  on  the  job 

I.  Me  must  h.ixe  .i  tiie.iiis  ol  (oiii 
mutiii.ition  ih.it  peniieates  the  eti 
titc  (\(le  III  opei.itioii  Ironi  the 
desigiiet,  estiiii.itoi.  |)ui  (  h.ising. 
w.ii ihousiiig.  to  the  ni.iti  on  the  joli 
—  with  a  (oniplete  nndei st.itiditig  ol 
the  (let. died  i e(juii tnietits.  .Siiue  he 
is  onh  p.iit  ol  the  (oniplet(‘  (sde. 
this  must  be  ptoxided  liini  bx  the 
tnati.igetnent. 

(dveti  these  things,  in.m.igemetit 
has  evetx  tight  to  exjiext  jietlotni 
.itue.  Atid  xvhen  he  pel  lot  ms.  he 
should  |)ropeilx  sh.ite  in  the  prolits. 
When  he  tioesn't.  both  he  and  man 
agement  should  be  inlortned 
promptlx  and  .Kcnratelv  through 
proper  reports. 

lie  must  knoxx  that  m.in.igenient 
kiioxxs  exa(  tlx  xvliet  e  he  stands  at  all 
titnes. 

The  other  direit  personnel  ele 
tnetit  itivolved  iti  job  matiagetnetit 


is  iti  the  Held  petsonncl  itself.  I  bis 
indudcs  foremen,  journeymen,  line¬ 
men,  operators,  apprentices,  ground- 
men,  et(.  .\lx  remarks  will  be  di- 
ie(ted  to  this  group  as  a  whole. 

lo  return  to  the  NtT.\  detini- 
tion,  management  ol  these  people 
inxolves  maintaining  a  satisfactory 
relationship  xvhidi  results  in  a  sat- 
isbutory  peiloiinance  ol  the  xvork, 
in  a  niininiuni  ol  time. 

Why  do  men  xvork?  .Manx  years 
ago  Ft  ederi(k  l  ay  lor  shoxved  that 
a  better  arrangement  ol  xvork  made 
it  possible  lor  a  laborer  to  (piadruple 
the  amount  ol  pig  iron  he  could 
move  in  a  day,  but  history  proved 
that  the  better  xvork  methods  xvere 
pi.Ktiial  oiilx  to  the  extent  that 
they  xvere  a((ept.ible  to  the  xvorker 
hinisell. 

In  ordei  for  men  to  xvork,  these 
(oiiditioiis  must  be  satisfied. 

1.  rhey  must  desire  to  xvork. 

2.  riiey  must  have  the  ability  to 
lullill  th.it  desire. 

.1.  rile  proper  information,  kmiIs 
and  material  must  be  available  .is 
leijuired  so  they  (an  use  them. 

I  hen,  to  .Kcomplish  the  desired 
end  so  xital  to  our  business,  our 
job  in  ni.in.igement  in  order  to  se 
(lire  these  prodiutixe  in. in  hours 
must  be  to  a((()m|)lish  these  three 
alorenientioiied  (onditioiis  in  re 
xei  se  ordet : 

1.  lo  train  men  thoroughlx  to 
.!( ( omplish  elle(  tivelv  ele(  tri(  al  xvork 
of  all  kinds. 

2.  To  provide  inlormation,  tools 
.ind  m.iteri.ils  as  reipiired  for  it. 

.1.  To  create  the  desire  to  xxork. 

To  train  men  thoroughly  as  (on- 
tiaxtois  xve  must  realize  that  the  des- 
tinx  ol  this  industix  is  in  our  hands, 
lo  eli(it  and  sell  lUKW  on  toop- 
eiation  is  ni.indatorx  but  ice  (on- 
ti.utois  (ontrol  the  future,  (amtrac- 
tors  niiist  train  men  and  plentx  o| 
them.  We  should  do  .i  niiuh  bettei 
|ob  than  xve  are  doing.  For  the  most 
p.irt  our  progiani  is  good  if  the 
(lu.intitx  of  men  tr.iined  xv.is  right. 
Unt  it  is  xvoefully  delirient. 

During  the  past  txvo  vears.  the 
total  u'orkitii^  ineinbership  of  lUFW 
rs A  has  not  iiu  le.ised. 

During  that  s.nne  jieriod  of  time, 
the  demands  lor  our  eleitrit.il  ser 
xiies  iiu teased  at  the  rate  of 
per  xear. 

Also  during  th.it  same  period  ol 
lime,  a  reiession  oc(  lined  xvhiih  re 
duied  the  number  ol  apprentiies 
in  training  beloxv  the  immediate 
prior  xeais. 

( amt  ui  rent  xvith  all  this  are  pre 
dittioiis  th.it  l‘)t)2<i.‘f  xvill  be  boom 
xears— xvhi(  h  implx  exi  essive  electri- 
(.il  demands.  II  xve  started  to  train 
men  la.\t  xear  thev  xvonld  be  avail 
able  lor  the  boom— hut  xve  didn't. 


.Ml  of  this  is  most  alarming  to 
(ontemplate  —  for  a  businessman 
xvhose  very  future  depends  on  trained 
manpower. 

.Successful  management  must  at- 
temjit  to  forecast  the  future.  Fixe 
year  budgets  are  commonplace.  Since 
it  takes  four  years  to  train  an  ap 
prentice,  now  is  the  time  for  action. 

Treating  the  Desire  to  Work 

Moxv  (an  xve  create  the  desire  to 
xvork? 

I  xvo  verx  ini|)ortant  lax  tors  are  in 
our  faxor: 

1.  I  he  psX(  hologix  al  effect  ol 
xxorking  on  a  c  ontr.ic  t. 

2.  I  he  tremendous  impact  ol 
Ireing  in  a  type  ol  xvork  xvhere  men 
can  sh.ire  in  the  thinking  recpiired 
to  produce  the  results. 

f  ile  easiest  thing  to  do  on  the 
job  is  xvork.  1  he  vast  majoritx  ol 
men  prefer  to  do  so— especiallx  un 
del  the  iruentives  ol  a  (ontract.  (ion 
tract  xvork  provides  a  driving  ini 
pulse.  In  fact,  out  entire  organi/.i 
tion  luiu  lions  inudi  better  under 
contracts.  We  are  lortunate  that  the 
nature  ol  our  business  provides  this 
.111(1  xve  don't  haxe  lo  create  it. 

Point  2  is  in  our  lavor  in  that 
our  employees  xvork  in(le|)en(lentlx 
lor  the  most  part  and  are  forced  to 
think  lor  theniselxes. 

1  he  .Stanford  I'niversitx  Press  in 
.1  recently  published  book  entitled 
■  W'hx  .Men  Work"  lorecasts  tliat  the 
xvorking  people  in  onr  countrx  must 
be  given  .in  op|)ortunitx  to  partici 
jiate  in  the  thinking  that  relates  to 
their  xvork  or  our  present  system  as 
xve  kiioxv  it  max  be  doomed. 

It  is  leason.iblv  obxious  to  .ill  ol 
us  th.it  maximum  production  is  se 
cured  bx  incentives.  FAen  xvhen  a 
man  xvorks  for  himself,  his  goals 
are  signil ic .inc e  and  pride. 

Piecexvork,  profit  sharing,  the  lust 
lor  increased  standards  and  hunger 
lor  status,  the  hope  of  being  their 
oxvn  boss— all  ol  these  things  inspire 
men  to  xvork.  but  ".iny  moxe  toxv.ird 
h.irnessing  the  thinking  of  the  xvhole 
team  as  a  b.isis  lor  intelligent  de 
cisions  bx  the  team  captain,  is  a 
move  for  higher  efficieiicv,  and  the 
preservation  ol  Iroth  our  material 
standards,  and  our  democratic  po 
litical  stand.irds,"  to  cpiote  this  St.in 
lord  report. 

"The  economic  xvav  ol  life  xvhich 
is  essential  to  our  political  clemoc- 
racx  must  be  built  upon  the  same 
human  loimdation.  Workers  who 
arc  denied  the  experience  of  think¬ 
ing  alwnit  their  work  will  not  Iw 
com|>etent  thinkers  at  the  ballot 
l)0\." 

■■'File  common  denominator  in  all 
the  situations  in  business  and  in 
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dustry  where  teamwork  has  been 
achieveil  is  the  op|K>rtunity  for  the 
average  worker  to  share  in  the  task 
of  thinking.  Here  the  answer  has 
been  found  as  to  why  men  work." 

We  are  all  probably  more  or  less 
guilty  of  tossing  the  job  plan  to  a 
journeyman  with  no  layout,  no  bill 
of  materials,  no  tool  list— and  of 
expecting  him  to  do  the  job.  Here 
is  maximum  opp>rtunity  for  him  to 
inject  his  thinking  into  his  job.  But 
in  so  doing  we  are  defaulting  our 
responsibility  to  him  as  a  contractor 
because  our  lack  of  personnel  man¬ 
agement  is  showing. 

fie  has  to  think  just  as  hard  in 
making  the  installation  with  a  de¬ 
signed  plan,  installation  details,  bill 
of  materials  and  tool  list  as  he  would 
have  otherwise. 

The  Right  to  Think 

Nevertheless— for  this  broad  svs 
tern  to  be  complete  —  management 
must  believe  in  the  right  of  workers 
to  share  in  the  task  of  thinking  and 
planning  and,  above  all,  the  accept¬ 
ance  of  workers  into  the  thinking 
partnership  must  never  be  artificial 
or  dramatic. 

Important  devices  to  stimulate 
thinking  include  suggestion  boxes, 
(juestionnaires,  workers’  forums  and 
labor-management  committees,  ol 
course. 

TowanI  the  end  of  creating  the 
desire  to  work,  the  balance  of  our 
field  personnel  relationship  mav  be 
likened  to  an  .American  officer  tom 
Rianding  foreign  troops.  I'lie  men 
would  accept,  but  their  inwaril  loy¬ 
alty  would  lie  elsewhere,  anil  most  of 
their  thinking  would  be  directed 
toward  escape  in  some  form. 

I'nder  union  conditions  nearly  all 
forms  of  incentives  have  been  denied 
us  in  our  relationship  with  our  field 
employees.  .Any  that  exist  accrue 
mostly  to  the  benefit  of  the  union 
itself. 

If  an  attempt  had  been  made  to 
create  an  atmosphere  for  the  most 
undesirable  relationship  conditions 
ossible— a  better  job  could  not  have 
een  done. 

We  have  the  distinction  of  being 
brokers— our  contracts  are  an  arm’s 
length  transaction. 

Most  of  this  situation  is  the  result 
of  our  inheritance  but  it  doesn’t 
need  to  remain  this  way  and  we 
should  take  steps  to  overcome  it. 
This  can  be  done  without  jeopard¬ 
izing  the  men’s  union  relations  in 
any  way  whatever,  but  the  steps 
must  be  taken  bv  each  of  us  inili 
vidually. 

As  a  step  in  this  direction,  we 
could  all  improve  our  feelings  in 
proprietorship  towards  our  men. 


1  hex  really  are  out  men.  We  tram 
them  —  pay  them  —  find  work  for 
them:  but  I  don’t  believe  they  will 
ever  lixik  to  us  in  the  proper  light 
unless  they  feel  deeply  a  sincere  in¬ 
terest  on  our  part.  This  sincere  in¬ 
terest  may  be  manifested  in  many 
ways  —  birthday  remembrances,  sick 
ness  remembrances,  Christmas  re 
membrances.  company  picnics,  lam 
ily  interests. 

But  above  all,  the  feeling  that  thev 
are  one  of  us  and  that  they  have 
a  pride  in  our  company  is  needed. 
Permanency  of  employment  for  our 
field  forces  has  always  been  one  of 
my  management  objectives. 

.At  the  start  of  our  business  year, 
our  firm  makes  up  a  budget,  trying 
to  forecast  sales  and  developing  our 
pricing  structure  accordingly.  It  has 
often  occurred  to  me  that  nothing 
could  happen  to  our  industry  that 
would  be  as  helpful  as  this— a  con 
dition  whereby  each  contractor 
would  hase  his  self-determined 
(juota  of  men  to  keep  busy.  He 
would  bid.  sell  or  otherwise  secure 
work  to  keep  them  busy,  and  he 
louldn’t  bid  an  excessive  .imount  of 
work— just  enough. 


He  would  plan  his  entire  opiera- 
tion  because  there  could  be  no  de¬ 
ficiencies  or  excesses. 

Thus  he  could  build  a  highly  in- 
tegratcxl  working  unit  of  his  people. 
It  would  be  personnel  management 
in  action. 

In  public  relations  it  is  known 
that  every  employee  is  our  front  line 
of  public  relations  contact.  This  is 
ipiite  a  contrast  to  our  present  sys¬ 
tem  wherein  not  any  of  us  has  a 
specific  responsibility,  no  training 
or  organization  in  public  relations. 

Our  man|)ower  retjuirements  run 
Irom  0  to  5(K)  in  a  matter  of  weeks. 
KverslKHlv  bids  everything.  Nobinly 
sells  anything.  Our  men  are  dis- 
patcheil  to  us  as  we  need  them,  but 
they  belong  to  the  union  and  be¬ 
sides  they  are  not  our  men. 

Every  year,  higher  wages  are  forc¬ 
ing  us  to  take  all  measures  to  save 
time,  but  is  it  possible  that  we  may 
have  been  overlooking  one  of  our 
most  important  wea|)ons-  our  own 
|>ersonnel  relations  which  could  re 
suit  in  a  sincere  feeling  on  the  part 
of  our  men  to  proiluie  ijualitv,  pro¬ 
ductive  manhours  of  woik  so  greatlv 
needed 


•  HOT  STK  K"  SHOW  AT  OKIX.ON  C  ENTENMAl.  bv  line  apprentices  liimard  Love 
anil  Jerry  l.illv,  on  |M>le;  uatihed  h>  (,eorKr  Sihelkv,  Western  Eleitriial  (onslruition; 
Eiii'ene  Kidenoiir,  NorihuesI  l.ine  ( onsiriu lion  apprentice  director;  Roland  BlanU, 
Portland  (•eneral  Eleitrii  irainini'  director;  Irani  is  Kotliery,  P(>E  liot  slick  trainer; 
KolM-rl  Taylor,  liusinevs  represenlatise,  IBEW  l.cNal  125;  Paul  Keller,  Pacific  Posser  Sc 
light  emplosnieni  manager;  and  Si  jarsis,  business  representative,  l.cHal  125.  Fifty 
apprentices  and  cominillee  members  parlic  ipaled  in  the  apprenticeship  l>ooth  in  the 
centennial  grounds.  The  sesen-dav  live  demonstration  show  was  played  to  hundreds  of 
spectators  under  the  auspices  of  the  joint  .Apprenticeship  &.-  Training  Committee  of  the 
Northwest  Line  (amsiruction  Industry  and  the  apprenticeship  committees  of  the  Pacific 
Power  Sc  Light  C-o.  and  Portland  (•eneral  Electric  Cm. 
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The  Sikor«k\  trafl  nin\ecl  a  \ar(l  of  (on<rrlr  in  ihrre  lrip<— just  a  mailer  of  niiniilr« 


Pioneering  Work:  Edison  contributes  generously  to  transmission  construction 
know  how.  In  an  on  the  job  report,  here  is  the  answer  to  your  question  .  .  . 


WHAT  ARE  COPTER  COSTS? 

JACK  0.  ROBINSON,  Engineering  Editor  Electrical  West 


W’t'Ntfiii  (oioiimtioii  tnjriiu’tTs  iiiili/t-  the  teiiain  to  minimize  the  liaps  the  onh  \alid  figutes  the  in- 
have  been  (|uiik  to  see  the  ailvan  numhei  ol  towers.  But  these  advan  ilustrv  can  use  to  evaluate  this  in- 
tages  ot  pole  and  power  line  con  tages,  while  real,  are  peculiar  to  each  iriguing  new  lapaltility.  Edison  has 
struction  using  heliiopteis  .is  a  sk.\  job  ami,  at  best,  difficult  to  assign  not  taken  this  research  program 
hook.  .1  dollar  value.  lightly.  Ihuler  the  direction  of  chief 

I  hey  see  llie  « leai  and  tangible  In  recognition  oi  these  merits,  construction  engineer  ().  N.  Kul 
advantage  ol  not  h.i\ ing  to  construct  .Southern  Clalitornia  Edison  (',o.  has  berg,  they  have  lompleted  estimates 
roads  and  make  right  of  wax  .mess  undertaken  a  series  of  experimental  and  planning  neiessarv  to  give  the 
arrangements.  helicopter  construction  jobs.  Thes  i  hopper  a  "fair  day  in  court.”  The\ 

They  also  see  the  possibilitx  ol  have  directed  their  attention  to  (I)  have  spent  the  money  to  gain  experi 
building  lines  in  more  ruggeil  loun  developing  knowledge  and  experi  ence.  In  addition,  thev  have  retained 
try.  easing  the  right-ol  way  problem  ence  in  copter  construction  tech-  Brig.  Cien.  F.  R.  "Fritz"  Payne,  a 
and  keeping  the  lines  as  far  from  niipies  and  (2)  establishing  realistic  distinguished  marine  helicopter  com- 
the  public  eye  as  possible.  'Fhe\  rec-  costs  based  on  the  best  methcxls  that  mander,  to  bring  his  service  know- 
ognize  that  iidierent  in  helicopter  can  be  developed.  The  costs  shown  how  to  direct  and  evaluate  the  chop- 
construction  is  the  opportunitv  to  on  these  pages  are  the  best  and  per-  pers'  performance. 


October  1959— Electrical  West 
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Helicopter  Costs  for  Tower  Construction  (No  Construction  Labor  or  Material  Included) 


JOB  FUNCTION- 


Coti  CMt/T«w«f 


C«tiniat«a 
E«tiaMt«d  OptimwiM 

ANALYSIS  S«vifi«t  Com 


1.  2,  3.  L/.''OUT  SITE  PREPARATION  AND 
EXCAVATION  (G2  Helicopter):  Transporting 
personnel,  tools,  reinf.  cages,  air  compressor 
(approx.  250  lb.)  Generators  and  equipment 
to  tower  sites  for  excavation  and  placing  60 
tower  footings.  Includes  engineers  for  layout 
and  inspection 

182  hr,  23  min  at  $68  hr  $12,398.22 

Cost  Tower  (4  footings)  $  824.00 


4.  PLACING  CONCRETE  (S-58  Helicopter): 


Transporting  concrete 

231  cu  yd,  462  tons  55  hours 

Transporting  concrete  hopper,  table 

and  chutes  5  hours 

Transporting  air  compressor  and 

cages  1  hour 

(average  round  trip  of  3.3  miles) 

Flight  hours  61  hours 

at  $300/hr.  18,300.00 

Cost  per  cu  yd  79.20 

Cost  per  ton  (462  tons)  39.60 

Cost  Tower  (4  fcxstings) 


1,220.00 


5.  TOWER  ERECTION  (S-58  Helicopter); 

Weight  of  steel  1 1 2  tons 

Transport  steel,  personnel,  insulators,  hoists, 
gin  poles  and  miscellaneous  material 

39  hr,  46  min  11,930.00 

Cost/ton  $106.00 

Cost/Tower  200.00 

(G2  Helicopter):  Transportation  personnel, 
tools  and  material  for  erection  of  steel 

93  hr,  4  min  7,647.13 

Cost 'Tower  509.00 


6  STRING  SAND  LINE  30.5  miles  680.00 


Use  of  light  portable 
compressors,  new  ex¬ 
plosive  techniques  for 
excavation,  install  field 
phones  for  communi¬ 
cation  in  mountainous 
terrain,  improved  air- 
ground  communica¬ 
tions  $324.00  $500.00 


Possible  use  of  lighter 
bucket— 15%  saving  in 
delivery  cost,  im¬ 
proved  handling,  hop¬ 
per  and  associated 
gear,  improved  plan¬ 
ning  through  experi¬ 
ence  420  00 


800.00 


Improved  bundling  of 
steel,  more  experi¬ 
enced  crews  30.00  170.00 


Coordination  of  heli¬ 
copter,  layout  109.00  400.00 


l*a\nt  rcc<)f»ni/cs>  that  ccoiioiiiU 
justification  insolvcs  the  all-or-iioth 
ing  use  of  rotorcraft  t«)  replace  ac 
cess  road  transportation.  It  is  swal 
lowing  the  whole  joh  b\  air  that 
requires  re-evaluation  of  the  nieth 
(kIs  and  materials  for  every  prosaic 
task.  Savs  Payne,  “.\ir  time  and  pa\ 
load  have  been  mv  masters  for  a 
long  time.’*  .■\lready  a  varietv  of  sub 
studies  are  under  way  developing 
construction  technicpies  for  airborne 
builders.  For  example,  newly  avail¬ 
able  explosives  may  replace  heav\ 
compressor  ecpiipment  in  excavating 
for  footings. 


How  the  Job  Was  Planned 

Conventional 

Bell  G-2 

Sikorsky  S-58 

Const.  Methods 

Helicopter 

Helicopter 

1 .  Tower  layout 

X 

2.  Brushing  and  benching 

X 

3.  Excavation 

X 

4.  Reinforcing  steel 

X 

Place  concrete 

X 

5.  Deliver  tower  steel  and 

hardware 

X 

Assemble  and  erect 

towers 

X 

X 

6.  String  sand  line 

X 

7.  Pull  in  and  sag  conductor  X 

X 

8  Install  armor  rod,  clip  con¬ 
ductor,  install  B&B  guards. 

signs,  and  clean  up 

X 
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Early  Experience 


to  pull  in  through  the  inac- 
(cssible  areas.  Previous  studies  have 


right  will  be  finished  tonight— but 
I  may  net  live  to  see  the  other  com- 


Oii  ihc  job  silt',  ihr  hrlicopter  hovm 
o\(-r  (onirrir  bin.  X  Horkman,  in 
\it'M  of  tbr  pilot,  signals  ssbrn  the 
ship  is  o\t-r  tbe  ibute  and  tbr  rrlrane 
(ord  is  pulled.  Mountains  in  the  back¬ 
ground  inditatr  tbr  kind  of  terrain 


In  an  earlier  experiment,  Edison 
teamed  up  with  the  Sikorsky  Divi¬ 
sion  of  United  .-Xircraft  Oirp.  to  de 
termine  the  feasibility  of  helicopter 
constriulion  (EWksi,  .March  19.')8) 
and  to  get  a  first  shot  at  costs.  Dur¬ 
ing  this  joint  study  an  accurate  rec- 
orcl  of  operating  costs  were  kept  to 
determine  costs  on  an  owner-oper¬ 
ated  basis. 

It  was  not  felt  at  this  time  that 
costs  were  sufiiciently  refined  so  an 
ord  of  operating  costs  was  kept  to 
test  results  of  the  lirst  study. 

Recent  Work 

A  five-mile  section  ol  the  .Saugus 
.Santa  Ulara  2.10  kv  line  was  selected 
lor  another  studs  in  which,  to  add 
realism,  Edison  contracted  with  heli 
copter  operators  on  a  straight  com 
mere  iai  basis. 

riie  only  part  of  the  construction 
job  that  einploveci  conventional 
methods  was  pulling  in  and  sagging 
of  the  tontine  tor.  This  is  because 
present  day  rotorcraft  cannot  handle 
the  10,000  lb  conductor  reels  or  pull 
through  and  sag  the  condurtor.  The 
map  shows  the  test  section  and  the 
Icjcations  of  roads  which  made  it  pers 


indicated  that  tensiorving  and  pull 
ing  eejuipment  can  be  supplietl  for 
easy  kncxkdtjwn  and  reassembly  for 
air  lift.  The  assumption  is  that  this 
phase  of  line  construction  will  fall 
into  line  if  the  choppers  prove  out 
in  the  yeoman  task  of  hauling  con¬ 
crete  and  steel. 

The  job  is  lined  out  in  the  table 
indicating  which  of  two  helicopters 
was  used  to  jx-rfoim  each  task. 

I  he  other  table  shows  costs  as- 
sexiated  with  these  tasks  including 
.1  summary  of  the  costs  lor  each  con¬ 
struction  job  in  dollars  per  tower, 
.IS  well  as  the  method  changes  that 
the  job  indicated.  I  he  final  column 
indicates  costs  that  might  be  ex¬ 
pected  on  a  subsecpient  job  using 
the  improved  methexis  and  Ix'ing 
Iree  ot  labor  clillic  ulties. 

An  nnhap|)\  and  unlortunate  out 
growth  ol  this  study  was  .in  electii 
c  ians’  str  ike  lasting  .18  class  against 
the  principal  contracting  firm.  .Since 
the  huge  Sikotskv  S  .')8  was  leased, 
the  disturbance  threatened  the  en 
tire  study.  On  return  to  work  the 
Ic'elings  generated  by  the  stoppage 
seriously  twisted  the  results.  \’ic 
C.arroll,  Bechtel  construction  super¬ 
intendent  on  the  job,  s.iid.  “Watch 
those  two  towers  — the-  one-  on  the 


pleted." 

Thus  costs  through  the  comple¬ 
tion  of  foundations  appear  to  be  rep¬ 
resentative.  Hcjwever  on  jobs  such  as 
tower  construction  where  the  chop¬ 
pers  were  used  mostly  for  personnel 
transjxrrtation,  the  unsettled  labor 
conditions  materially  added  to  the 
time  required  for  tower  assembly 
and  erection  and  herree  the  amount 
ol  helicopter  transportation  time  re- 
cpiired. 

In  addition  to  the  strike  and  re¬ 
sulting  problems,  the  job  was 
plagued  by  communications  diffi¬ 
culties  and  failure  of  portable  two- 
way  communications  forcing  the 
small  helicopter,  on  cx'casicm,  to  be¬ 
come  a  Sr)8-per-hour  messenger  boy. 

•Ml  told,  the  measure  of  the  tan- 
giblfs— helicopter  costs  vs  access  roads 
costs  — show  helicopter  transmi.ssion 
construction  breaking  even  with  con¬ 
ventional  methods,  with  appreciable 
savings  in  pole  line  construction  in 
dilficult  terrain. 

riie  growing  public  relations  pres¬ 
sure  for  “invisible  transmission  lines” 
and  the  improved  capabilities  of 
rotorcraft  now  under  development 
seem  to  bode  well  for  the  future 
of  the  helicopter  in  transmission 
line  construction. 


On  the  sire,  mrn  uw  portable  vi¬ 
brator  and  hand  tcxiU  on  femtings 


t-h/J  -r 


Thf  UrII  (rafi,  tapabir  of  moving  a  pavload  of 
MMI  lb,  brings  in  small  hardHari*  iirnis.  lirrr  a 
superintendent  (onfers  ssith  the  job  foreman. 
The  personal  look-see  nas  neeevsarv  because 
(ommuiiieations  had  broken  dossn 


With  footings  completed  rotorrraft  Ix-gins  to  haul  bundles  of  steel  to  tosser  site 


With  siiable  pieces  of  the  toner  preassemhied 
on  the  ground,  the  Sikorsky  craft  hoists  the  gin 
pole  into  position  and  the  toner  begins  to  rock 


Workmen  nho  base  lieen  flonn  in  bv  the  small  Bell  craft  break  donn  steel 
bundles  and  begin  assembls  of  toner  components  on  the  ground 


Helicopter  seition  of  the  second  SauguvMesa  transmission  line. 
Existing  dirt  roads  up  the  Nellus  f^anson  and  I’tiung  (Canyon 
made  it  ptissihle  to  get  pulling  and  tensioning  e«|uipment  as  nell 
as  IO,tMNI-lh  cable  reel  into  operation  nithoiit  the  construction  of 
any  roads.  <  hnp|>ers  flen  from  2II-I  site  to  2S-I  out  of  base  (  amp 
Mike  and  2S-2  and  2:i-)  nut  of  Kasenna.  Aserage  round  trip 
air  mileage  nas  S-.t  miles 
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750-kv  profile  of  the  future!  Here  is  a 
report  on  the  new  technology  that  is 
going  into  the  design  of  EHV  components 
—and  why  these  developments  show  favorable 
EHV  transmission  economies. 


Progress  on  Project  EHV 


J.  G.  Anderson^  Research  Engineer  Sys'err'  Ir 


jUf'Cm,  Genera'  E-ectric  Co 


liiincsi  .iiitl  .utivities  iii  the  tield 
i>l  extra  liigh  voltage  (EHV')  are  in 
irea>iiig  at  a  trenieiiilous  rate.  .\t 
the  prevent  time,  at  least  six  utilities 
in  tite  Ihiitetl  States  anti  C'.anatla  are 
giving  serious  t onsideration  to  ex¬ 
panding  their  system  (a|>a(ities  with 
tiansmission  at  ItiO  kv  or  highei. 
Main  more  ate  at  lively  engageil  in 
investigations  or  tlesign  of  latilities 
loi  stnd\  ol  the  eletirital  and  me 
thanital  t hai  at  teristit s  of  KlIV  train 
mission  lines  ot  Slf)  kv  or  higher 
that  the\  expet  t  to  huiltl  in  the  near 
fntiiie.  Main  ol  these  utilities  have 
partitiilar  transmission  problems  to 
overtome,  letpiiring  spetial  cost  oi 
meth.init.d  d.it.i  that  vvtvnld  not  be 
available  in  time  to  meet  their  st  hetl 
tiles  if  they  tlitl  not  tlevelop  their 
own  researth  fatalities  to  some  ex 
tent.  Howevei,  it  is  not  reasonable 
to  expect  all  tonterns  that  enter  the 
EHV  field  to  speiul  large  sums  tvf 
mtmey  on  researth  tt)  answer  gen 
cral  ptt)blems.  Much  of  this  wtnk 
can  best  be  ilone  bv  .1  tentr.di/eil 
facilitv  that  examines  the  problems 
of  EHV  transmission  on  a  broatl 
scale,  riiis  is  the  purpose  of  project 
EHV 

Plans  and  Objectives 

It!  meet  the  neetl  lor  EHV  le 
search  and  to  tibtain  operating  ex 
peiience  with  EHV'  etpiipmeiu.  the 
(ieneral  Electric  {',0.,  in  tooperation 
with  several  participating  companies, 
has  initiated  I’nrject  EHV.  The  proj 
ett  will  c<»st  the  (ieneral  Elettrit 


Participants  in  Project  EHV 

(ieneral  Electric  Cio.— 15  tlepartments  supplying  all  |K)wcr  apparatus 
and  insulators  (except  for  the  measuring  equipment)  and  designing 
the  terminal  stations 

Aluminum  Cio.  of  .America— .Vll  aluminum  for  terminal  stations,  line 
(ondiKtois  and  three  aluminum  towers 

American  Bridge  Division  of  I'.  .S.  Steel— .Vll  design  engineering  lor 
the  transmission  towels  ,md  steel  fabrication 

Anchor  Metals  Inc.— Steel  towers 

Petersen  Engineering  (lo  — Eension  stringing  equipment 

Slone  ft  Webster- Engin eel  ing  spec  ifications  for  line  and  stations,  and 
all  construction 

Kilco  Liuninated  VVochI  PrcMliicls  and  Weverhaeiiser  Timber  ('.om 
panies— One  laminated  wood  r).50  kv  tower 

Wt“stem  Mas.sachiisc’lis  Electric  Oo.— Supplv  |>owei  and  later  operate 
the  line  as  an  integral  part  of  its  svstein 

Brewer-Tilchener  C’.orp.— Forgings  for  corona  shields  and  other  hard- 


Project  EHV— Present  Status 

Oct.  I.  Ill.afI— Energi/ing  I15kv  side  ol  Noith  Station  loi  instrument 
tests 

|an.  I.  lihiO- Final  deliveries  ol  steel  for  short  section  of  line 
March  15.  MXiO— Deliveiv  of  EHV'  apparatus  lor  North  Station 
M.iv  15.  11)1)0— Energi/ing  short  line  ai  1)10  kv  Start  foundations  loi 
.South  St.ition 

Nov.  15.  lOtlO— Enei gi/e  long  section  ol  line  and  aging  area 
|.m.  I.  1!)))2— St.ii i  o|)eration  as  closed  loop  with  Wc'stern  .Massachu 
setts  Electric  svstem 

|an.  I,  IDtl.l— Start  operation  as  iniegial  pan  ol  Western  Massachusetts 
Electric  svstem 


October  1 959— Electrical  West 

Co.  alone  S7.5  million.  It  in\ol\i> 
the  constitution  and  operation  ol  a 
prototype  transmission  system  at 
voltages  Ironi  ItiO  kv  to  750  kv.  lie- 
cause  ot  the  ilexible  design  ot  the 
system  and  the  large  ipiantity  ol  elec¬ 
trical  and  medianual  measuring  in 
struments  to  he  employed,  this  proj 
ect  shonlil  supply  much  needed  data 
on  corona  loss,  ratlio  noise,  mechani¬ 
cal  ami  other  characteristics  ol  EH\’ 
lines.  In  addition,  it  is  expected  to 
furnish  pertormance  data  that  can 
be  applied  to  lower  voltage  systems 
lor  cheaper  and  more  ellicient  de¬ 
signs. 

1  his  paper  is  a  progress  report  on 
Project  Kli\’.  It  is  an  outline  ot  some 
ol  the  concepts  that  have  evolved 
Irom  the  |)reliminarv  work,  and  a 
tabulation  ot  the  laboratorv  and 
lield  studies  that  have  been  com 
pleted  to  date 

The  EHV  Facility 

I  he  transmission  line  is  1..^  miles 
long  and  runs  along  the  llousatonic 
River  \’alley.  It  will  include  17  tow¬ 
ers,  utilizing  steel,  aluminum  and 
wockI  consti  uc  lion.  The  longest  span 
will  be  ‘2,200  ft.  I'his  size  was  se 
lectcxl  to  be  the  smallest  rating 
consistent  with  actual  |>owei  tratis 
former  practices  lor  size  emits  that 
would  be  rc-c^uirecl  lor  a  7.50  kv  line. 
The  northern  terminus,  called  the 
Nesrth  .Station,  will  connect  the  proj¬ 
ect  to  llO  kv  jrowei  from  the  West¬ 
ern  .Massachusetts  Electric  (,<».  Ihe 
North  Station  will  include  some- 
very  unusual  features.  Incomitig 
power  will  be  stepped  up  to  the  de¬ 
sired  test  \oltage  bv  tneaiis  ol  a  I  10 
kv  .SO'7  regulatitig  iranslormer 
and  a  10  inva  three-  phase  autotrans 
former  rated  roO/I.Hi  kv.  I  he  high 
voltage-  side  is  de-signed  lor  very  low 
radio  noise,  so  that  more-  accuiate 
radio  noise-  tneasurements  can  be 
made-  on  the-  transmission  line  itsell. 
For  that  reason,  the  high  voltage- 
bus  is  itt.  diametei  alumitnnn 
tubing,  and  largei  than  normal 
corona  shields  are  to  be  installed 
on  most  of  the  apparatus.  The  light 
ning  arresters  will  be  rated  5U»  k\ 
{Ibyc  arresters  lor  a  nominal  050  k\ 
system)  and  will  be  the  highest  ratc-d 
in  the  world.  They  will  provide  ade- 
e|uate  prote-ction  for  the  l,925-k\ 
Rll-  transformer  and  other  e-eptip 
ment  on  the  high-voltage  bus. 

Several  s|)ecial  coupling  capacitors 
and  instrument  transformers  are  to 
be  installed  for  high-voltage  bridge- 
measurements  of  line  corona  loss, 
and  the  line  current  is  to  be  meas 
ured  by  a  special  high-voltage  shunt 
whose  output  voltage  is  to  be  radioed 
back  to  ground  bv  a  small  radio 
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I'rojecI  EHV  ssstrm,  shoeing 
r. icings  of  major  coiiiponrnts. 
One  line,  right,  shosss  section 
of  the  sssteni  that  is  ill  he  in 
place  for  opc-n-c-ncleH  opera¬ 
tion  (hiring  IfMiO 
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ti  ansmitte-i .  1  his  was  lounci  to  be 

netessary  because  <i  curieni  tt.ins 
loime-r  was  not  accurate  enough  lot 
the  extremely  high  power  factor  loss 
measure-ments  wTiieh  must  be  tn.icle- 
lot  line  corona  loss  studies. 

I  he  lour  pole  vertical  bleak  li.50 
k\  disconne-ct  switch  will  also  be 
ihe  wot  Id’s  largest,  su|)potted  on  in 
sulator  stacks  about  Hi  ft  high  and 
hasing  an  open  gap  ot  about  17  ft. 
.\  lout  pole  switch  is  necc-ssaiy  be- 
( .mse  a  circulating  eurrc-nl  is  to  be- 
usc-d  in  one-  of  the-  phases.  This  cir¬ 
culating  current  is  le-cl  dosvn  one- 
h.ill  ol  the  conductors  of  one  phase 
ol  the  bundle-  c  oncluc  tor  transmission 
line  and  returned  via  the-  other  eon 
due  tots  ol  the-  same  (ihase.  In  this 
manner,  large  conductor  turrent.s 
can  Ik-  achieve-d  by  the  use  of  only- 
small  kva  and  the  conductors  can  Ik- 
heale-d  to  the  temperature  that  the-v 
would  reach  on  a  6.50-kv  line  carrs- 
ing  as  much  as  2..5(MI  mva  of  |M>we-r. 
Measurements  ol  corona  loss  and 
laclio  noise  tan  then  be  mailt  as  a 
lunction  of  conductor  tc-mpe-ratui i- 
.\  lesearch  pioji-it  is  highly  dt 
pendent  on  its  instrumentation,  and 
Project  EI1\’  will  be  heavily  instru 
mentctl.  .\s  now  plannc-cl.  about  25(1 
measuremt-nts  ol  the  electrical  and 
mechanical  pi-rlotmancc  of  the  sys 
tern  will  be  made  automatically  eveis 
15  minutc-s.  and  on  demand  evers 
minute.  I  he  data  will  include  me 
thanical  stresses,  meteorological  ef 


lilts,  conduitoi  tempei atui es,  coiona 
losses,  radio  noise  at  live  observation 
stations,  and  many  other  variables. 
Since  it  is  practiialh  impossible  to 
prcKc-ss  such  a  flow  of  data  manually, 
the  data  are  collected  in  analog 
loim.  digitized,  and  cckIc-cI  on  punch 
ed  |>a|>ei  tape  at  the  Noith  Station 
lot  proit-ssing  on  an  IBM  705  com¬ 
puter. 

In  addition  to  the  automatic  data 
pioiessing.  21  osc  illcsgraphs  will 
recotd  lightning  and  switching  surge 
data  anti  ♦>()  cycle  effects.  This  num 
her  includes  one  oscillograph  on 
t-\ery  tower  lor  lightning  stroke  rt-c 
olds,  and  three  oscillographs  in  each 
station.  .-Xn  oscillogra()h  on  every 
tower  is  practical  because  a  low- 
voltage  distribution  line  runs  paral 
lei  to  the  main  test  line  and  is  used 
as  a  power  source  for  the  oscillo- 
gra{)hs  and  all  the  line  instrumenta 
tion. 


Construction  Starts 


Orders  have  been  placed  for  most 
of  the  t-tpiij)ment,  clearing  of  right- 
ol wav  for  the  short  line  has  been 
lompietc-d,  .-rntl  construction  of  the 
Noith  .Station  is  in  jtrogress.  The 
start  (jf  construction  is  most  signifi¬ 
cant  lor  its  signals  the  completion 
of  the  theoretical  and  laljoratory 
studies  upon  which  the  design  of  the 
scsteni  will  be  based  The  test  and 
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(i|>(-iati(>n  <»1  the  line  will  serve  ii» 
tonlirni  or  modify  tethnology  al 
reach  recjiiired  for  the  coiistriKtion 
ol  the  line.  For  example,  the  lif^ht 
ning  response  ol  the  line  has  heen 
deteiinined  in  advance  hy  means  ol 
geometiical  mcHlels  and  millimicro 
second  insti  umentation  shown  in 
the  attached  photo,  and  several  new 
methods  of  making  lightning  meas 
inements  are  in  the  final  stages  ol 
test,  (iompnter  programs  have  heen 
devised  lor  the  advance  predictiott 
ol  line  radio  noise  atid  lor  the  most 
economic  selection  ol  line  t haraeter 
istics  and  conductors.  The  instrii 
mentation  lot  m.iking  the  high  volt 
age  coroii,!  loss  measurements  has 
heen  tested  on  .tn  ,ictu.d  o])eiating 
line.  The  line  h.irdware  and  tower 
design  ,cte  in  the-  .idv.incc'  st.iges. 

Design  Concepts 

\  stitch  ol  the  iNsulation  lecpiiie 
meiits  ol  systems  ratc-cl  hit)  kv  oi 
highei  has  indicated  that  MIX’  svs 
tents  will  not  he  mereh  extensions 
ol  piesent  clay  s\ stems.  Present  cl,iv 
limitations  heeome  less  important, 
and  l.ictors  ol  no  concern  tocl.is  are 
ke\  design  criteria.  I'oi  examjtle, 
towels  lor  IhO  k\  .lie  not  likeh  to 
l)e  appreciahh  higher  than  those 
now  etnployed  at  .Sla  kv.  .Xnd  since 
a  ItiO  kv  line  is  likeh  to  he  single 
circuit,  the  tower  mav  have  w.iist 
type  ccmstruction  and  thus  he  con 
sicleiahly  lowei  .  As  h.is  heeti  demon 
strated  theoretic  alh  in  sevei  al  papets 
and  as  measured  on  geometi  ical  mod 
els  of  lines,  the  lightning  voltage 
created  across  a  towei  itisulator  is 
almost  dircTtly  propoitional  to  the 
eonduetor  height  aho\e  ground,  all 
other  things  heing  held  constant.  In 
this  case,  the  lightning  voltage's  de 
veloped  across  the  IhO  k\  towet  in 


sulators  will  he  no  higher  than  the 
voltages  across  the  present  315  kv 
lines.  Most  present  3f5kv  lines  in 
regions  ol  high  isokeraunic  level 
have  IS  5? 4  in.  insulators,  and  al 
though  some  excessive  lightning 
trip outs  have  oci  uired  on  lines  with 
one  ground  wire,  all  present  inch 
cations  are  that  if  these  lines  had 
two  ground  wires  the  tripout  rate 
would  he  completely  satisfac  tors . 
Foi  these  reasons,  one  could  assume 
that  a  l(>()-kv  line  of  similar  or  lower 
constriution  need  have  no  more  in¬ 
sulation  than  a  .3t.5-kv  line  for  sal- 
isfaclorv  lightning  perferrinance. 
Ilowesc't,  hc'c.iuse  the  steaclv  -  st.ite 
\oltage  oti  the  insulatoi  can  add  to 
the  lighttting  voltage,  a  small  in 
cl  ease  in  insulation  is  recpiited  for 
IhO  kv.  riuis  two  5^i  in.  insulators 
h.ive  heen  added  for  towers  having 
a  looting  resistance  under  l(i  ohms 
.incl  either  two  ground  wires,  or  one 
gtoimd  wire  with  a  shield  .ingle  ol 
or  so.  I  hus,  all  present  indica 
tions  are  that  a  Ititt  kv  line  e.in  he 
luiilt  with  oidv  slightlv  greater  insu 
lation  tc'cpiii  emenis  than  a  .315  kv 
line  Irom  the  view|)oint  of  light¬ 
ning  iripouts.  rhe  projected  tests 
will  provide  delinite  answers  to  these 
cjuestions  .ind  fuither  im|)ro\e  the 
.ilrc'acK  extensive  know  how  ol  (ien 
ei.d  l-.lc'ctiic  and  the  othc-i  eon 
tiihuting  comp. lilies 

Switching  Surges 

When  the  insulation  anahsis  was 
extended  to  inc  hide  ellec  ts  ol  switc  h 
ing  surges,  it  immecli.iteh  hecame 
clear  that  little  was  realh  known 
ahout  this  aspect  ol  line  insulation 
at  extra  high  voltages,  l.ahoratorv 
d.ita  on  the  switching  surge  strength 
ol  line  insulators  and  air  gaps  were 
h.idlv  needed,  and  field  data  on  rep 
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Tspical  of  the  laboratory  Hork  rt'qutred  to 
dc-sifpi  the  EIIV  system  are  f;eometrical  tests 
that  determine  the  tower  lightniof;  response 


tesentative  wave  shapes  of  switching 
surges  were  also  required.  After 
some  study,  it  w'as  decided  that 
switching  surge  voltage  wave  shapes 
having  a  gradual  rise  to  crest  value 
in  either  100  or  1,000  microseconds 
and  a  long  decay  to  half  value  in 
•1,000  microseconds  or  so  were  rea¬ 
sonable  waves  for  tests.  Using  these 
waves,  extensive  wet  and  dry  switch 
ing  surge  and  impulse  and  (iO-cyclt 
tests  are  being  conducted  on  long 
string  insulators  up  to  60  5*4-111 
units  in  some  cases  and  on  simulated 
g.ips  between  line  condiutor  and 
tower  wall  or  tower  crossarm.  These 
tests  are  still  in  progress.  .•Xt  present, 
it  can  be  said  that  all  data  obtained 
indicate  that  it  is  the  switching 
surge  strength  of  an  EHV  line  that 
is  the  dominant  factor  in  transmis¬ 
sion  at  160  kv  or  higher.  This  is  in 
agreement  with  recent  conclusions 
in  other  countries,  and  maiks  an 
important  departure  from  the  pre 
vious  approaches  used  in  insulation 
design  of  lower  voltage  lines  where 
lightning  performance  was  the  basic 
criterion. 

New  Knowledge 

When  the  sw  itching  surge  strength 
of  an  LUX’  line  determines  the  in 
sulation  reciuited,  it  is  important 
th.it  anv  sue  11  line  design  be  checked 
l)\  tiansient  analysis  and  model  tech 
iiicpies  to  determine  in  advance  the 
possible  switching  surge  voltages 
that  will  be  produced.  This,  in  turn, 
will  depend  on  the  nature  of  the 
circuit  breakers  to  be  used.  Here, 
the  air  circuit  breaker  has  an  im 
portant  advantage  over  the  oil  break 
ft  in  its  lesser  tendencies  to  restrike 
U\  careful  control  of  switching  pro 
cedures  and  bv  use  of  proper  cir 
cuit  breakers,  it  appears  that  con 
sidetable  savings  in  F.IIX'  line  insu 
lation  may  be  possible  in  compari 
Non  to  those  expected  if  present  315 
kv  practices  are  extrapolated  to  the 
higher  voltages.  For  example,  the 
Project  FHX’  line  is  to  have  onh 
'22  5*  i  in.  insulators  lor  transmission 
up  to  500  kv,  and  .30  for  transmission 
in  the  6.50-7.50  kv  range.  The  corres 
ponding  phase  to-phase  spacings  are 
38.5  ft  for  the  lower  range  and  15.5 
It  in  the  6.50  750  kv  range. 

1  he  results  of  this  research  proj 
ec  t  w  ill  give  the  inclustrv  much  new 
knowledge  that  can  be  used  for  fur- 
thei  improsements  of  F.IIX'  appara 
tus.  Fhis  wealth  of  experience  in 
F.IIX'  transmission  should  be  of  great 
value  to  the  electric  utilitic's. 
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Deane  Van  Noy,  president  of  Slinstrn,  poses  next  to  first  prodiirtinn  model 


Despite  publicity,  orders,  Stinson  electric  car  .  .  . 

Runs  Out  of  Gas 


Stinson  Airrratt  Fool  Engineer¬ 
ing  Cio.  is  all  through  as  a  inanu- 
faitiirer  of  electric  cars. 

(loinpany  officials,  who  six  months 
ago  were  confitleiuly  talking  of  a 
20,000  prtKluction  goal  in  19f>0,  now 
iulinit  tliat  production  has  stopped 
at  the  San  Diego  plant  anil  never 
will  start  again. 

.\nxious  to  preserve  what  they  say 
is  a  $250,000  investment,  Deane  V’an 
Noy,  president,  and  Dr.  C.harles 
(oaves,  vice-president,  are  in  the 
midst  of  negotiations  that  mas: 

1.  .Merge  Stinson  with  a  major 
auto  manulacturer,  whiih  they  won't 
identify,  and  phase  the'in  out  of  the 
electric  car  business. 

2.  Reorganize  and  ivsue  stink  in  a 
new  company,  which  would  control 
overseas  manufacture  of  the  car. 

$.  Fail  and  bring  the  latest  electric 
car  experiment  to  an  end. 

In  any  event,  all  but  one  of  the 
electric  utilities  that  ordered  a  total 
of  I  10  cars  will  have  to  wait  at  least 
.»  vear  and  maybe  lorever. 

One  car  was  delivered  to  the  .\t 
I.intic  Oity  (N.  |.)  Electric  do.  It 
ordered  four. 

I  here  are  15  running  models  at 
the  San  Diego  plant,  but  these  woti't 
be  woiked  on  utitil  negotiations  take 
a  firm  direction. 

What  Happened? 

What  happened  to  Stitison  and  its 
pioduct,  the  (iharles  'Eownabout  all- 
eleitric  sportsiar? 

First,  the  lar  never  realh  solved 
the  problem  that  alw.iss  has  been 


a  Inigaboo  of  elei  tries— ratige.  Ehe 
best  battel  ies  that  lould  be  (level 
oped  piiMluied  a  range  of  oids  afxmi 
77  miles  without  rei barging.  Elds 
seriously  limited  chances  for  com 
menial  sale.s,  particularlv  at  the  ask 
ing  price  of  $2,H(M). 

Seiond,  labor  losts  were  tixi  high 
Stinson  is  in  S.in  Diego,  a  labor 
shottage  area,  and  is  competing  with 
established  .ind  wealths  .iinrafi 
plants  for  manpower. 

Ehird,  \endor  costs  weie  clecep 
tive.  First  cars  cost  more  to  assemble 
than  their  selling  price.  Officials  said 
siibconti actors  would  not  pUMluce 
desired  cpiantities  at  prices  that  were 
originally  cpioted. 

Fourth.  Stinson's  own  management 
was  inexperienced.  \'an  Noy  is  a 
veteran  machine  shop  operator,  but 
is  not  an  electrical  engineer,  (iraves 
is  a  dentist  who  has  experimented 
in  physics  and  electricity  and  holds 
several  patents  on  a  toothbrush. 

.\s  (iraves  said:  "We  never  knew 
what  we  coidd  do  until  we  tried." 

File  chief  bugs  in  the  car  involved 
weight  (listril)ution.  the  electrical 
control  sssteni  and.  of  course,  the 
liatteries.  First  liber  glass  liodies 
were  poorh  built  and  had  to  be  re¬ 
done. 

llap|>iest  suipiise  was  the  motors 
I  lies  cost  less  than  expected. 

With  all  these  ofisious  dr.iwbacks, 
how  h.is  Stinson  lasted  so  long? 

Inteiest  in  the  c.n  is  tremendous. 
.More  th.ni  Kl.tltM)  letters,  mans  con 
t. lining  checks,  artixed  .it  the  San 
Diego  plant.  An  imposing  list  of 
utilities  .ind  clectiii.d  films  ordered 


the  cars  tor  promotional  pur{vo$es 
and  agreed  to  help  in  testing  it— 
although  none  paicl  ahead  of  time. 

.\tlantic  City,  through  its  presi 
dent,  Havard  1..  England,  and  a  di¬ 
rector,  11.  Drake  Harkins,  provided 
support  and  inspiration. 

.\nil  Stinson  had  a  prototype— ac- 
lualh  a  X'olkswagen  Karmann  (>hia 
with  an  electric  motor— that  pro 
\iiled  a  pubHcity  gimmick  which 
gave  the  impression  of  a  prcKluction 
incHlel. 

Fhose  closest  to  Stinson  always 
had  reservations.  .Sail  Diego  (las  Sc 
Flee  trie  Co.,  while  officially  silent, 
never  ordered  a  car.  .-Xiicl  the  com 
pans  fired  off  an  inimediate  denial 
when  a  national  magazine  re|X)rtecl 
it  has  purchased  several  of  the  cars 
I’erhaps  the  biggest  appeal  of  the 
Charles  Fownabout,  as  it  was  called, 
is  in  its  racy  aiipearance,  silent  and 
economical  anci  smog  free  operation, 
and  apparent  ease  of  maintenance. 

Fhe  Stinson  experiment  proved 
tfiat  the  utilities  and  pidilic  are  in 
lerested  in  an  electiic  car. 

Fhe  cpiestion  that  remains  is 
"Doc’s  Stinson  base  enougli  back- 
giouiid  to  serve  as  a  basis  lor  e\en 
lual  |>r(Mlu(tion  of  that  cai?" 

Fhe  answei  lies  in  nirient  iu*go 
li.iiions. 


Hopes  Abroad 

(ii.ixc's  said  meigei  i.dks  conl-inue 
biit  indicates  tliex  hold  less  than 
ex|)icied  hoiK"  of  successful  cidmina- 
tion.  Now  he  is  talking  about  re 
oig.inizing  a  new  cor|)oiation  with 
SID  million  capital.  He  and  \’an  Noy 
aie  discussing  foiniation  of  Stinson 
of  japan  willi  seveial  as  yet  iinnauied 
I  ok\o  industi iaiists. 

1  he  car— except  |oi  flatteries  and 
niotoi  s  —  would  Ik-  Iniilt  in  japan 
where  the  luHly,  foi  example,  would 
cost  .SIbO  compared  witli  SIMM)  here. 

His  liig  prolilem  is  protc-cting 
what  Stinson  alreadv  has  (levelo|H‘d 
lioin  the  alwavs  lesotnceful  japan 
ese. 

N'egoti.itions  .ite  also  lieing  con 
dueled  with  West  (leiman  indus- 
ti iaiists  but  the  prolilem  here  is  the 
(  hailes  I  ownabout.  an  almost  exact 
litiei  gl.iss  leplica  of  the  Karmann 
(•hi.i. 

"We'd  ha\e  to  change  the  IkkIv 
sixle  in  ( ■einiaiiN."  Craves  admits 

No  ni.iilei  wli.ii,  the  San  Diego 
piodniiion  |il.int  is  dead.  Craves 
s.dd  it  in.tx  be  letained  as  .i  reseaich 
.111(1  dexelopnient  l.icilits.  Fhat  de 
pends  on  who.  if  ainone,  ends  up 
with  Stinson’s  rights  and  what  know 
flow  the  (ompanx  has  compiled.  .And 
xxliethei  ibex  keep  \’an  Nox  and 
(.laxes 
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Tinir:  8:15  a.ni.— Aluminiiin  loucrs  and  truvses  for  Ihe  cit>  of  Kirt-rsidc  !i'4.5-lk»  <>ul>sta' 
tioii  arc  shoun  in  the  iililitv’ii  >ard  prior  lo  crt’dion 


Construction  in  one  day  with 


Aluminum  Substations 


Don  Campbell 

Utilities  Engineer,  City  of  Riverside 


All  .ill  .iliitninuin  10  inva,  .Sl.f)  kv 
siihst.ition  was  crectetl  in  one  shift 
l)\  .1  nine  man  ticw.  1  his  peiloim 
.line  lepiesents  a  lO^/o  saving  over 
eiei  lion  costs  loi  a  similar  galvanized 
st.ition. 

I  he  suhslation,  whith  consists  ol 
eight  23  ft  towels  and  15  trusses  ap 
proximately  17*/4  ft  long,  is  ecjitij) 
[>ed  with  two  tiiple  rated  ().\  i'.\ 
f.\  ti .insloi mers  each  12  Iti  20 
m\a,  3l..5kv  live  31.5  k\  high  side 
circuit  hreakeis  and  related  low  soli 
age  indoot  switdigear. 

.Ml  striKitii.il  (c>m|>onents  .ne 
liOhl-l  t)  aluminum  alios  exlinsions 
supplied  by  Kaiser  .Mnminnm  .ind 
( 'hemic al  tloip  to  Delt.i  St.ir  l  lec- 
tt  ic  Division  ol  H  K.  I’ottei  ( .o. 
Inc.,  which  peitormed  engineering 
and  fabrication  in  coopei.iiion  with 
the  ntilits's  engineeiing  st.ill 

.Standaid  exttiided  .iliimininn 
.ingles  and  channels  wcie  used  lot 
.ill  stinclni.il  mcMibeis  Angles  .m 
2i  ^,\2i  o  in.  in  thickness  ol  3  Itltlis 
.ind  I  j  in.  These  weu-  useil  loi  both 
cords  and  single  lacings  ol  the  tow 
CIS.  ('.h.innels  aic’  l>\2.S,3  in.  .uid 
7x3. 3S  in.  in  thicknesses  o|  3  Itlihs 
lot  misses.  Othei  items  iiiclndc'd 


.dnminnm  gussets  .tnci  looting  plates, 
(ailiimiis  and  ti  nssc's  were  assembled 
using  2021  TI  .iluniinuni  bolts  and 
shipped  to  the  site.  Tot.il  weight  o| 


Tinie:  8;'.I0  a.m.— Firsi  of  fight  23-ft  alumi- 
iiiiin  loufrs  is  plated  on  foundation.  Note 
use  ol  :U-ft  tflfscopic  truck  hoist  right- 
no  s|M'(ial  ir.infs  iiffdfd 


I'inif:  8:.5,*>  a.in.— Muniintiin  truss  is  hoisted  into  place  alntse  tiriuit  breakers.  Trusses 
are  made  ol  excluded  aluminum  channels  and  angles.  Disconnects  monnied  on  the  ground 
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UG  Cost  Comparison 

J.  D.  Oliphant,  Ckairman 

Wtst^rn  Undtf9round  Committ»« 


I  he  iiuieaMiig  (ieiiiaiul  (oi  utuler 
i>r«)un(i  servile  in  lesuleniial  areas 
lias  lauseil  the  Western  L'mlei 
gnniiui  Camunittee  to  appoint  a  sub 
lonnnittee  to  i  reate  a  staiularil  set  ol 
unt!el^louIul  losting  methods.  I'sing 
the  standard  approach,  L'.  S.  en 
gineers  anwvheie  in  California,  .\n 
/ona,  Nevada  or  Hawaii  can  com¬ 
pare  costs  on  a  loinpaiable  basis 
The  coinmittee  has  prepareil  a  tenta 
tive  form  which  included  a  check 
list  as  well  as  a  cost  breakdown  sheet 
.■\  (ommittee  has  been  appointed  and 
the  (omments  of  the  group  will  be 
incorjKirated  in  the  final  form. 

•As  one  member  of  the  committee 
(ommented,  “Until  the  industry 
standardi/es  on  a  common  method  ol 
liguring  lost  per  lot,  unilerground 
engineers  are  going  to  spend  moie 
time  finding  hidden  costs  than  im 
proving  present  day  systems.”  The 
liiggest  piobicm  in  finding  the  real 
dollars  per  lot  usually  springs  fiom 
piivate  agreements  with  builders, 
wheie  stub  major  items  as  tienching 
and  baikfilling  are  done  by  the 
buildei  and  not  charged  as  part  ot 
the  lost  of  the  underground  system 
I  he  Western  I’nderground  Com 
mittee  will  urge  that  eleitiiial  in 
dustis  m.iga/ines  adopt  these  stand 
aid  I  listing  methods  (we  will),  so 
th.it  piogiess  in  vat  ions  parts  of  the 
lountiv  I  an  be  rapidiv  brought  into 
popular  use. 

1  he  Western  Undergiound  (aim 
mittee  is  ,in  inloimal  assoi  i.ition  ol 
iitilits  undeigiound  engineeis  hum 
(^ililoi  ni.i.  .\ii/on.i.  Nevada  and  I  fa 
waii.  1  he  pin  pose  ol  the  lommittee 
IS  to  standaiili/e  lomponents  that 
will  liMil  to  lowei  Hist  systems.  .\t 
ipiiiteih  meetings  they  lomp.ire 
notes  leg.nding  the  perloimanie  ol 
undeigiound  lomponents  ,ind  dis 
I  iiss  new  m.iteii.ils  .mil  teilniiipies 
Mil  inili\idual  oig.ini/ations  repie 
si  llied  In  the  Westein  Underground 
Committee  imlnile:  (iaiifornia  Klee 
tiii  I’owei  (.o.,  Modesto  Irrigation 
Distiiit.  K.iiilii  (..isand  Kleetrii  C.o  . 
Soiitliein  (.alifoini.i  f  ilison  (in.,  Riv 
eiside  Uight  )v  Watei  Department, 
Rain  Alto  Rublii  Utilities.  .\ii/iina 
I'lililii  Servile  Co.,  Hawaiian  Klei 
tiii  (.o.,  San  Diego  (ias  it  Electric 
(ill..  Ills  .\ngeles  Department  of 
W.iter  N  Rowel,  Rmrliank  Fhiblie 
Seiviie  Department,  Pasadena  Mu 
niiipal  l  ight  &  Rower,  Saeramento 
•Municipal  Utility  District,  Sierra 
Time:  p.iii.— The  all-jliiiiiiniiin  .'H..5-Lv  siibsiatiiiii  as  ereileil  in  eight  hours  h\  a  Raeific  Power  Co.,  and  Cilendale 

ireu  n(  nine  men.  Structural  lomponents  are  MNil-Tb  aliiminiiiii;  Imits  2II2(-TI  aliiminiim  Pillllil  Service  Department 


Time:  2:20  p.ni.— Fifth  aluminum  truss  is  adiieil  as  ereition  nears  lompletion.  Minor 
misfitk  are  easily  fixed  with  duitile  aluminum 


aluminum  since  long-range  economic 
v.ilues  are  gained  even  though  the 
initial  cost  of  the  material  is  higher. 

\itual  difference  in  mateiial  cost 
till  this  substation  comparing  alumi 
num  to  galvani/ed  steel  was  $1,I2R. 

I  his  piemiiim  was  reduced  bv  lower 
election  costs  and  substantial  net 
s.ivings  are  ixpei.ed  Irom  reduced 
maintenance  costs. 

I  he  major  economv  with  the  alu 
minum  substation  is  maintenance. 
1  his  sulist.ition  will  not  ii’ipiire 
|)aiuting  since  .i  strong  oxide  film 
loims  on  the  suif.iie  of  the  metal 
and  |iroteits  it  even  in  miiosive 
iMilusti  iai  atmos|iheies. 

An  additional  piemium  is  gained 
liom  this  m.iintenaiiie  f  ii  tin  since 
it  is  unneiess.itv  to  shut  down  the 
st.ition  to  p.iint  it 

The  net  resiili  will  be  eionomv 
iles|)iie- slighllv  higliei  m.iteii.il  costs. 


the  aluminum  components  was  ,ip- 
proximatelv  7.0d0  lb. 

.-Muminum  is  one-third  the  weight 
of  steel  and  this  simplified  handling 
and  ereition.  Ihe  heaviest  assemblv 
weighed  less  than  350  lb  and  pieces 
were  lifteel  into  place  by  a  31-ft  tele 
scopic  liiHim  line  truck  similar  to 
those  th.it  .ire  used  lot  setting  powei 
Julies. 

•Muminum's  ductility  made  it 
easier  to  cut  and  modify  jiieces  din 
ing  erection,  a  task  that  usually  takes 
considerable  time  and  effort  with 
galvani/ed  sections.  .-Mso  aluminum's 
verv  good  conductivity  simjilified 
grounding  of  the  structure. 

The  utilitv  has  five  othei  subst.i 
tions  in  the  muniiijial  svstem  with 
strui  tines  of  g.ilvani/ed  steel,  the 
tr.iiiition;il  met.il  loi  this  tvjie  ol 
I  onsti  III  tion.  In  the  new  sulist.ition, 
howevei.  the  litv  dec  ided  to  use 


A. 


Electrical  West— Vol.  123,  No.  4 

Currrat  rrcommrndation— 22.Vniw  com¬ 
bination  plant  with  reactor  and  fosil- 
fired  superheater  will  produce  power 
for  7.3  milU/kwh  and  fpiaranteed  ini¬ 
tial  costs  of  about  $220/kw 


Westinghouse  studies 
now  permit  guaranteeing 
manufacturer's  control¬ 
lable  costs:  (1)  plant  capi¬ 
tal  cost;  (2)  plant  capa¬ 
bility;  and  (3)  fuel  burn- 
up  for  nuclear  stations. 
Result  .  .  . 


RiACTOI 


llllill 


VISSIL 


I 


Atomic  Power  Costs  Crystallized 


From  rctpiitly  tomplctfd  cost  anahscs  by  Westing 
house  ami  coojK'iative  work  with  major  arthitcttural 
ami  engiuecriri};  lirms,  thice  atomic  power  plant  proj 
ccts  have  been  identiliecl  as  logical  further  steps  for 
utility  companies  to  take  in  their  programs  of  jKrwei 
generation  from  the  atom.  In  two  ol  these  projects, 
it  is  now  possible  to  guarantee  plant  output,  over  all 
plant  msis  ami  fuel  life. 

I  bis  in  turn  enables  utilities  to  |)re(lict  with  a  high 
degree  ol  acnuaty  the  bus  bai  costs  ol  nmleai  produced 
eneigv.  Westinghouse  engineers  set  mills  kwh  as  .i 
|iresc-nt  (lav  lealitv. 

('.onsider  Fig.  2,  showing  powei  cost  to  utilities  in 
mills  per  kwli  as  a  function  ol  time  simc‘  MMIO.  I  lie 
(ost  cur\e  lor  fossil  fueled  plants  bom  I'.HM)  to  will 

appioach  the  band  at  the  left. 

('.om|)are  this  to  the  band  on  the  right,  which,  accord 
ing  to  the  .Xtomic.  Fnergv  ('.ommission,  leptesents  a 
prediction  ol  the  power  cost  curse  lor  nuclear  |)lants. 
All  axadable  information  indic.ites  that  atomic  powei 
costs  will  bill  in  the  lange  indicated  b\  the  tight  band. 

I  hese  two  curves  indicate  th.it  utilities  must  tiow 
considet  wheie.  when  and  how  much  to  incest  in  theii 
uucleai  luture  if  thev  ate  to  continue  to  picHluce  eco 
nomical  electiic  power.  I  he  .tnswcis  to  these  c|uestions 
will,  ol  (ouise.  be  rel.ilcd  to  their  imlicidu.d  pui|M»se 
in  enteiiiig  on  a  nucleai  le.utoi  piogi.uu.  Should  the 
objectice  be  to  get  a  pl.mt  on  the  line  as  sikui  .is  jios 
sible.  evith  the  best  economic  pictuie  lod.ic's  tcchnologc 
can  olfei;  oi  should  one  select  .i  mote  .idc.imed  t\|K’ 
that  h.is  good  long  lange  |K>ssibilities' 

Westinghouse  engineeis  h.ice  .ittempted  to  provide 
utilities  with  .i  sound  b.isis  |oi  m. iking  these  decisions 
bv  review  ing  the  ciinenl  state  ol  the  nuclear  ait  and 
sumniai  i/iiig  the  curieni  st.iiiis  ol  the  majoi  le.utoi 
concepts.  (.See  box  on  p  SL’.i 

Most  actu.d  design  .iml  o|>er.itiiig  expel  ieme  to  d.ite 
li.is  been  obtained  with  w.iiei  leaclors  Fhere  .ire  sev 
eral  varieties  of  these  re.ictoi  iy|Ks  but  ihev  ap|HMr  to 
be  the  closc-st  to  competitive  |>ower  piodmtion 


'Fhe  first  of  these  is  the  closed  cycle  or  pressurized 
water  reactor.  In  this  system,  water  under  pressure  cir¬ 
culates  through  a  primary  loop,  picking  up  heat  in  the 
reactor  and  giving  it  up  in  a  heat  exchanger  to  a  .secon¬ 
dary  system  that  generates  steam.  This  system  has  a 
wide  range  caf  application— from  1  to  *100  mw.  It  is  the 
easiest  type  to  control  and  the  most  stable  that  can  be 
built. 

Fhe  second  major  division  of  the  natural  water  sys¬ 
tems  is  the  direct  cycle  type,  where  steam  fioni  tiie 
reactor  is  piped  directly  to  the  turbine.  In  one  such 
reactor,  called  the  direct  cycle  natural  ciicul.itioii  sys¬ 
tem.  the  incoming  water  passes  through  the  leactor  core 
foiming  a  steam water  emulsion.  .Steam  vv.itei  separa 
lion  is  ac(om|)lislie(l  inside  the  reactoi;  ste.im  goew  on 
to  the  turbine,  is  condensed  and  re-enteis  the  le.iclor. 

1  he  clillereme  in  dciisitv  between  the  steam  column  in 
the  core  and  the  water  column  outside  is  sulficient  to 
cause  natural  circul.ition  in  the  steam-watei  loop.  I  his 
system  has  excellent  application  in  the  small  power 
langes  fiom  .a  to  .at)  mw.  However,  bec.iiise  ol  water 
flow  characteristics  and  steam  separ.ition  |)iobleuis.  it 
takes  a  veiy  large  core  to  prcHluce  sullicieiit  heat. 

looveicome  this  dillic  ulty.  lorced  (iiciil.ition  of  the 
w.ilei  has  been  emploved.  I  bis  brings  .ibout  highei 
niicle.n  ellicieiuv  and  increases  the  hvdi.iulic  stabilitv 
of  the  re.iclor.  ('..ipit.il  costs  are  increased,  of  course, 
but  the  range'  ol  this  svsteni  is  pushed  up  to  about  l.aO 
kw.  In  this  si/e  plant,  the  forced  circul.ition  svsteiii  has 
excellent  prosjK'cts. 

Fhe  combin.ition  of  the  cliiect  cvcle  .ind  closed  cede 
svsteni  is  known  as  the  dual  cycle.  In  one  leg  of  the 
svsteni.  which  is  o|)eiated  as  a  cliiect  cvcle  IcMip.  steam 
is  carried  directlv  from  the  top  of  the  leactor  to  the 
turbine  and  then  back  to  the  reactor  after  it  condenses. 
.Meanwhile,  a  sc'cond  leg  is  ojieiating  on  the  closed  cvcle 
basis  with  heat  fiom  the  reactor  being  tiansfeired  first 
to  a  heat  exchangc'i  that  generates  steam  loi  the  tui- 
bine.  In  the  direct  cycle  end  of  this  svsteni  the  steam 
and  watei  aie  separated  outside  the  reactor;  this  steam 
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Fig.  2— Fimil  vs  nuclear  power  costs  during  the  2Uth  Onturv. 
Left  band— fos.sil  fuel  cost  will  trend  upward.  Right  band— nuclear 
cost  will  stay  the  same  or  drop  as  technologv  improves 


Fig.  3— Heat  rale  curves  of  combination  station  show  marked 
improvement  with  superheat-reheat  cycle 


Fig.  3 


goes  to  the  high  pressure  end  of  the  turbine.  The  lowei 
pressure  steam  from  the  closed  cscie  eml  enters  the  tur¬ 
bine  in  its  low  pressure  range.  The  powtT  range  of  the 
dual  cycle  plant  is  from  1.50  to  ‘fOO  or  400  mw.  This 
system  has  higher  power  density  than  the  other  two  but 
also  higher  capital  costs.  There’s  also  the  problem  of 
possible  contamination  of  the  entire  primary  svstera 
including  the  turbine-generator  unit.  Since  it  requires 
a  complicated  turbine  and  control  system,  this  system 
increases  in  cost  to  the  point  where  there  is  little  dif¬ 
ference  between  it  and  a  straight  closed  cycle  plant. 

For  the  larger  plants,  it  is  important  to  determine 
which  of  these*  two  systems  has  the  greater  present  and 
long-range  potential.  I'o  establish  this  comparison  a 
number  of  paiallel  technical  and  economic  studies  have 
’  ?n  made  for  closed  cycle  and  dual  cycle  plants  up  to 
3(MI  mw.  I  he  jKtwer  costs  for  the  closed  cycle  and  dual 
cycle  plants  ate  essentially  identical  cner  the  range  of 
applicability.  I  he  saving  in  heat  exchanger  capacity 
for  the  dual  cycle  plant  is  almost  offset  by  the  reduc¬ 
tion  in  piping  and  other  components  for  the  closc*cl 
cycle  pl.tnt. 

Where  economics  are  comparable,  the  choice  clearly 
gcH’s  to  the  closed  cycle  system.  This  is  dictated  by 
advantage's  in  the  im|K)rtant  areas  of  operation  and 
maintenance. 

Use  of  Superheat 

of  all  these  tnajot  leactor  ty|)es  being  considered,  the 
water  reactors  have  the  greatest  protnise  of  achieving 
tom|Ktitiye  nuclear  jiower  the  senmest.  One  of  the  tnost 
itn|>oitatit  vaiiations  in  design  is  the  idea  of  su|K*theat 
ing  steam  as  it  comes  from  the  reactor  to  bring  it  up 
to  tnodern  turbitie  conditions.  (See  Fig.  S.)  Heat  rate 
reductions  of  SO  to  35%  tan  be  obtained  by  use  of  high 
pressure  siqiei heat-reheat  cycles.  Su|H*rheatitig  is  the 
tiext  big  step  and  it  is  a  significant  part  of  several  s|)e 
cific  lecotnmendatitms  made  to  utilities. 

Here  is  the  detailed  rutidown  on  three  water  teat  tot 
|>lant$  that  hold  the  most  immediate  promise  for  the 
electric  utility  industry.  Detailed  ovei-all  ciesigns  foi 
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two  of  the  |)lants  have  been  worked  out,  enabling 
s(K*cific  economic  and  cost  information  to  be  presented 
here. 

Combination  Plant 

Fhe  first  one  is  called  the  combination  plant— because 
it  uses  both  nuclear  and  fossil  fuel.  It  meets  the  present 
need  of  utilities  for  an  economical  way  of  investing  in 
the  nuclear  power  future.  I'his  plant  was  designed 
around  a  mcxlern.  presently  available  turbine  and  the 
steam  conditions  it  recpiires.  The  nuclear  reactor  and 
su|)erheat-reheat  system  was  tlien  designed  to  meet  these 
conditions. 

The  turbine,  rated  at  225  gross  mw.  can  essentially 
be  ordered  fnnn  catalogs.  .Steam  inlet  conditions  at  the 
first  stage  are  1,800  psi  at  I.OIX)  F.  with  reheat  tempera¬ 
tures  of  1,000’.  1  hese  steam  conditions  can  lx*  achieved 
using  a  direct  cycle  system. 

I  he  next  step  is  su|>erheating  to  1,000*.  .-\  sujterheater 
using  nuclear  fuel  could  be  designed  for  this  purjrose, 
but  this  second  reactor  wcnild  have  a  whole  new  set  of 
problems  to  be  solved  and  would  Ire  prohibitive  eco 
nomicallv.  Hie  most  realistic  and  available  solution  is 
to  use  a  fossil-filed  sujx'i heater.  In  addition  to  su|)er- 
heating  steam  Irefoie  it  gcM‘s  to  the  first  stage  of  the  tur¬ 
bine.  the  supei heater  is  used  to  reh.eat  steam  to  1,000  F, 
after  it  p.i.ssc*s  thtough  the  first  section,  and  liefore  it  is 
led  back  into  the  sc'cond  section  of  the  tmfiine. 

Fig.  I  shows  the  general  operating  priticiple  and  main 
(omponents  of  the  combin.ition  plant.  Ihe  vital  sta¬ 
tistics  are  as  follows:  the  34  ft-high  reactor  vessel  is 
It  in  inside  diameter,  and  its  walls  are  of  8  in. -thick  car 
bon  stc-el  with  .i  cpiai ter  inch  stainless  steel  lining.  I  he 
( ore  of  the  leactor  is  fueled  w  ith  alrout  2l)i/o  tons  of 
iii.inium  labiicated  into  small  |M*llets.  I  his  uianium  is 
eniiched  to  about  2'r. 

I  he  superheater  with  its  auxiliary  ecpiipment  stands 
1  Mi  It  high  and  is  70x05  ft  in  rectangular  dimensions. 

I  his  su|H‘rheater  can  be  lucled  with  either  oil,  gas  err 
loal  —  the  thcrice  dejrending  on  individual  utility  cto- 
noinic  s. 

Ihe  nuclear  portion  erf  the  plant  c erntributes  alrerut 
100  mw  (thermal)  and  the  su|K*rheatei  aberut  220  mw 
(thermal)  ter  the  net  perwer  crutput  erf  the  jrlatu.  lev 
gether,  they  would  prexluce  an  electric  gross  erutput  of 
225  mw.  I  he  total  heat  rate  of  this  plant  would  be 
tire  best  yet  erbtained  frerm  a  nucleai  plant— fl.OlO  litu 
|)er  kwh.  net. 

Woik  tcrwaid  c onstructiern  of  this  plant  can  fre  stalled 
immediately  and  it  eerulel  Ik-  in  er^x'ration  foui  years 
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Summary  of  Reactor  Concepts 


•  Thr  mufti  exotic  idea  and  the  one,  therefore,  that  leeins 
(urtheit  in  the  future  is  that  of  power  from  thermonuclear 
fusion.  There  are  many  technical  problems  to  the  fusion 
approach.  However,  the  potential  of  fusion  reactors  indicates 
that  the  human  race,  with  iu  need  for  power,  simply  caiuiol 
afford  not  to  continue  to  investifjate  them.  Great  sums  are 
being  spent  for  research  and  development,  but  there  is  no 
conclusive  evidence  as  yet  that  the  present  investigatioiu  will 
lead  to  immediate  solutions  of  the  technical  problems. 

•  Among  the  fission  reactor  systems  the  thermoelectric  reactor 
system,  in  which  heat  from  fission  is  converted  directly  to 
electricity  without  the  use  of  a  conventional  steam  cycle 
turbine-generator,  is  intriguing.  At  present,  however,  the  con¬ 
version  efficiency  of  available  materials  is  the  limiting  factor 
in  application  of  this  principle.  Recent  research  shows  that 
the  new-  mixed-valence  compounds  have  the  best  efficiency 
for  electric  current  generation.  This  type  is  not  visualised  as 
large  central  station  thermoelectric  units,  but  should  have 
application  in  satellites,  missiles  or  small  remote  stations. 

•  Breeder  reactors,  prototypes  of  one  such  tvpe  (the  fa.st- 
breetier  type)  have  bnn  built  and  operated,  and  a  l00,0()(>-kw 
plant  of  this  type  is  under  construction.  Operation  of  this 
plant  will  lie  the  means  by  which  it  will  be  possible  to  assess 
the  long-range  potential  of  this  reactor  tvpe. 

•  Another  version  of  the  breeder  principle  is  the  thermal 
breeder  reactor,  using  either  a  solution  or  a  slurry  mixture 
that  contains  the  fuel.  The  solution  type,  being  developed  by 
the  Oak  Ridge  National  Laboratories,  uses  a  uranyl  sulfate- 
acid  solution.  In  the  slurry  type,  a  thorium  oxide  slurry  cir¬ 
culates  through  a  loop  anti  fissions  in  a  reactor  section.  From 
current  studies  on  this  design,  participants  agreed  that  con¬ 
struction  of  a  prototype  would  be  necessary  before  a  decision 
could  lie  made  to  preweed  with  a  full-scale  plant. 

The  gas-tooled  reactor  can  either  be  direct  cycle  or  closed 
cycle.  In  the  former,  the  hot  gas  (l,.y(K)F)  from  the  reactor 
is  sent  directly  to  a  gas  turbine.  Alwiut  five  to  six  years  will 
lie  needed  to  bring  this  concept  to  a  practical  design,  technical 
difficulties  with  the  high  temperatures  encountered  in  the 
reactor  lieing  a  principal  stumbling  block. 

In  the  other  closed  cycle  system,  the  hot  gas  from  the  reactor 
is  passed  through  a  heat  exchanger  to  produce  steam  (the 
British  (.aider  Hall  reactor).  It  has  the  disadvantage  of 


requiring  very  large  heat  exchangers  because  of  the  poor  heal 
transfer  characteristics  of  gases.  This,  of  course,  adds  weight 
and  capital  costs.  Enriched  fuel  systems  (instead  of  natural 
uranium)  and  the  consequent  high  operating  temperatures  for 
this  concept  are  being  investigated,  however,  by  the  High 
Temperature  Development  Corp. 

•  Organic  reactors  are  subdivided  into  the  fixed  and  mobile 
fuel  types.  In  the  former,  the  coolant-moderator  flows  through 
the  reactor  and  gives  up  its  heat  to  a  secondary  system  through 
a  heat  exchanger.  The  coolant  and  moderator  is  oil  or  phenyl 
compound  and,  using  it,  the  primary  loop  can  be  operat^ 
at  much  lower  pres.sures  for  equivalent  temperatures  as  com¬ 
pared  to  water,  and  oil  is  much  less  corrosive,  allowing  the 
use  of  relatively  thin  ordinary  carbon  steel  instead  of  stainless. 

Offsetting  this  highly  desirable  cost  advantage  is  the  fact 
that  even  the  best  oils  have  poor  heat  transfer  characteristics 
as  compared  to  water;  and  oil  decomposes  under  reactor  con¬ 
ditions  and  has  to  be  purified  and  replenished.  This  can  add 
between  a  half  and  one  mill  per  kwh  to  the  cost  of  the 
operation. 

Definite  promise  for  superior  economics  is  the  mobile  or 
fluidized  b^  system  wherein  the  fuel  is  in  the  form  of 
mherical  capsules  in  the  reactor  vessel.  The  coolant-moderator 
flows  through  the  vessel  and  distributes  the  pellets  evenly 
throughout  the  vessel.  The  coolant  goes  on  to  a  heat  exchanger 
and  then  back  into  the  reactor  vessel.  Although  having  the 
oil  disadvantages  mentioned  above,  this  type  has  distinct 
advantages  since  it  provides  uniform  distribution  of  fuel  and 
burn-up;  and  the  fuel  is  easily  removed  or  renewed.  It  looks 
promising  for  the  smaller  plants  of  5  to  100  mw  but,  to  perfect 
it,  money  is  needed  for  research  and  development  and  tor  the 
construction  of  a  prototype. 

•  Reactors  using  heavy  water  as  coolant  and  nifMlrrator  have 
the  advantages  of  using  natural  uranium  as  fuel  and  the 
excellent  moderating  properties  of  heavy  water.  However, 
heavy  water  is  expensive— currently  about  $S0  a  pound- 
requiring  extra  precautions  to  guard  against  lots  of  heaw 
water. 

The  economics  of  this  reactor  type  appear  good  in  the 
200-mw  size  using  natural  uranium  as  fuel.  Once  a  prototype, 
now  under  construction,  is  in  operation  it  will  be  easier  to 
determine  if  the  over-all  advantages  of  the  concept  offset  the 
disadvantage  of  the  high  cost  of  heavy  water. 


from  the  date  of  the  contract.  Feasibility  studies  indi¬ 
cate  solutions  to  the  major  technical  problems  presented 
by  this  plant  type. 

7.3  Mills/Kwh 

Now  to  etonomics.  .As  a  set  of  ground  tides,  the 
figures  ate  based  on  90%  load  factor;  12.!)%  annual 
charges;  fossil  fuel  costs  of  80<  j)er  million  Htu;  and 
plutonium  credit  of  $12  jK'r  gram,  and  0.5  mill  for  in- 
diret  t  costs. 

Under  these  conditions,  the  direct  cvcle  nuclear  power 
plant  with  fossil-fired  sujK'rheat  and  reheat  will  pro 
duce  electric  power  for  7.8  mills  |K‘r  kwh.  I  liese  costs 
break  down  as  follows;  8.1  mills  in  capital  investment; 
2.7  mills  for  fuel;  0.5  mill  for  indirc'ct  costs;  and  0.7 
mill  for  o|K-ration  and  maintenance.  The  2.7-milf  fuel 
figure  is  based  on  current  costs  and  using  80f  per  mil 
lion  Htu  oil  in  the  su|K'rheatei .  which  is  good  average 
Coal  might  cost  less  in  itself  hut  the  attendant  capital 
investment  in  rails,  storage,  .ish  disposal,  etc.,  would 
bring  the  actual  cost  to  about  the  same  figuie. 

It  is  im|M)rtant  to  note  that  fossil  fuel  costs  affect  the 
total  power  cost  estimates  of  the  combination  plant. 
Naturally,  as  fossil  fuel  costs  lise,  the  economical  ad¬ 
vantage  of  this  plant  over  totally  fossil-fired  plants  will 
become  less  distinct. 

Today,  the  all -fossil -fueled  power  plant  holds  the 


economy  edge  over  the  nuclear  plant  in  all  hut  the 
highest  fuel  cost  areas  of  the  country.  How  long  it 
will  he  until  the  nuclear  plant  supplies  the  least  costly 
power  in  everv  area  depends  on  local  conditions.  In 
some  areas  the  combination  plant  will  win  out  on  a 
mills-per-kwh  basis  orrr  t/ie  lifetime  of  the  filant.  There¬ 
fore,  until  the  time  when  the  all-nuclear  plant  supplies 
the  least  costly  source  of  power  in  every  area,  there 
is  definitely  a  place  for  the  combination  plant  —  part 
nuclear  and  part  fossil  fueled. 

Ihe  225-mw  combination  plant  can  be  built  essen¬ 
tially  from  tcxlay’s  technical  knoyv-hoyv.  I  here  are  no 
major  research  and  development  hurdles.  Ibis  is  re- 
llected  in  the  R.'srl)  cost,  yvhich  is  estimated  at  $1.5  mil 
lion,  rite  plant  itself  will  cost  $15  million— approxi 
mately  5--d  kw. 

Integral  Boiling  and  Superheat  Reactor 

I  he  lundamental  Mipeiheat  concept,  namely,  obtain¬ 
ing  more  powei  from  each  {Hiund  of  steam,  is  responsi 
hie  lor  the  combination  plant  and  leads  to  the  second 
recommendation  to  utilities— the  all-nuclear  plant  with 
integral  superhe.iting.  In  this  plant,  called  the  integral 
boiling  and  supei heating  reactor,  the  water  is  both 
boiled  and  then  sujK-rheated  within  the  reactor  core 
No  separate  unit  for  superheating  is  rec|uirecl.  This 
plant  is  further  in  the  future  than  the  combination 
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plant;  we  envision  a  full-scale  plant  of  this  t\|x;  to  l)e 
operating  in  1975— if  the  proper  steps  are  taken  new. 

The  integral  boiling  and  superheating  reactor,  al¬ 
though  a  long  step  into  the  future,  is  ultimately  a  vers 
economical,  very  efficient  200-mw  reactor.  A  thorough 
research  and  development  program  coupled  with  con¬ 
struction  of  a  prototype  plant  must  precede  the  full 
scale  200-mw  plant. 

330-Mw  Closed  Cycle  Plant 

Discussion  about  the  long-range  all-nutlear  plant 
does  not  mean  that  a  large,  economical  all-nuclear  plant 
cannot  be  built  for  utilities  tcnlay. 

At  present.  Westinghouse  can  recommend  the  con 
struction  of  a  350-mw  closed  cycle,  water  mcKlerated 
plant.  The  philosophy  behind  this  plant  is  based  on 
the  facts  that  (1)  there  is  economv  in  large  reactors  and 
(2)  the  closed  cycle  plant  is  the  most  proved  tvjre  to 
date. 

This  recommendation  is  the  result  of  a  detailed  studs 
to  establish  feasibility  and  economics  of  closed  cvcle 
plants  up  to  400  mw,  with  plant  start-up  to  be  earls 
1965.  .Ml  these  plants  were  established  as  being  feasible 
within  this  time  scale.  The  economics  of  the  largei 
ratings  looked  particularlv  promising.  .So  promising, 
in  fact,  that  a  comparison  was  develo|x‘d  with  conven 
tional  plant  costs  in  the  medium  to-high  fuel  cost  areas 
of  the  United  States.  This  comparison  is  shown  in  Fig. 
4.  The  cost  band  for  conventional  plants  reflects  a 
fuel  cost  range  of  27  to  45^  |)er  million  Htu  at  plant 
start-up  date.  The  curses  are  based  on  a  conventional 
fuel  cost  rise  of  2i4'/F  |)er  sear,  which  checks  closely 
with  the  F.clison  Electric  Institute  prediction.  Nuclear 
fuel  costs  svere  maintained  constant  based  on  the  con 
servatise  ex|)ectation  that  advances  from  present  in 
tensive  fuel  cvcle  development  programs  and  increased 
production  will  offset  future  inflationars  effects. 

1  he  closed  cycle  system  discussed  earlier  uses  Iroth  a 
primarv  and  a  secondary  loop.  The  primarv  Icxrp  cir¬ 
culates  pressurised  water  thremgh  the  leactor  and  a  heat 
exchanger.  Here  the  heat  is  transferred  to  a  secondars 
loop,  producing  steam  which  is  pi}X’ci  to  the  turbine. 
The  condenser  and  other  secondary  ecpiipment  are  all 
conventional  designs. 

.•\s  to  physical  si?e  of  this  !f^0-mw  unit,  the  reactoi 
vessel  itself  weighs  300  tons,  stands  41  ft  high  and  is  a 
little  less  than  12  ft  in  inside  diameter.  Its  walls  are 
carbon  steel  about  10  in.  thick,  with  an  inner  cladding 
of  II4  in.  of  stainless  steel.  The  teat  tor  will  be  con 
taineci  in  a  sphc>re  with  an  over  all  diameter  of  140  ft 
and  walls  I)^  in.  thick. 

I  he  fuel  is  in  the  form  of  uianium  oxide  pellets  clad 
in  either  stainless  steel  or  Zircaloy  2.  For  more  uniform 
heating  and  better  fuel  economy,  a  novel  methcxl  of 
loading  the  core  in  three  levels  of  enrichment  has  been 
develojied.  Looking  clown  on  the  top  of  the  reactor, 
visualize  three  concentric  circles  into  which  the  fuel 
elements  are  loaded.  In  the  inner  circle,  the  fuel  enrich 
ment  wiH  Ire  about  2.1'r:  in  the  intermediate.  2.6%; 
and  in  the  outer  circle,  2.9^. 

Fuel  life  for  this  reactor  is  thrc*e  full-powei  cycles. 
After  each  cycle  the  center  circle  of  fuel  is  removed. 
Fhen  the  second  and  third  layers  of  fuel  are  moved 
toward  the  centei  and  a  new  outer  laser  of  2.9*^  enrich 
ment  adclc'd. 

1  he  unilorm  heat  lale  that  will  result  this  wav  will 
allow  the  use  of  fewer  control  rcxls,  less  exjx'nsive  fuel 
and  more  kilowatts  fioni  a  given  fuel  load— all  of  which 
mean  definite  economy. 

Aftei  the  piimaiv  loop  watei  passes  through  the  rc‘ 
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Fig.  -4— In  largr  sties,  rlnsrd-ryclr  reaclnr  drsgn 
laps  high-cosi  fossil-fired  arras  in  power  cast 


.ictoi,  It  Hows  to  one  ol  the  live  steam  generatois.  I'he 
llcrw  erf  water  through  the  reactor  is  75  million  lb  txrt 
hour.  Fach  steam  genet ator  is  45  ft  high  and  just  less 
than  10  It  in  inside  diameter.  The  heat  exchange  tubes 
within  will  stand  in  a  plate  23  in.  thick  and  almost  10 
It  wide.  No  plates  of  these'  dimension  have  ever  Ix'en 
prcHliiced  but  feasibility  studies  indicate  that  it  can  Ik' 
done. 

In  each  ol  the  steam  generators,  appioxiniately  900,- 
000  lb  |K‘i  hour  ol  dry  and  saturated  steam  are  pro 
duct'd.  .-Ml  live  funnel  thrcHigh  a  toinnion  header  into 
the  secondary  loop,  which  feeds  steam  ter  the  turbine  at 
a  rate  of  nearly  41/2  million  lb  jrer  hour. 

Feasibility  studies  of  a  closed  cycle  plant  at  every 
lating  from  5  to  400  mw  show  that  jrower  costs  reduce 
sharply  in  the  closed  cycle  plant  until  330  mw  is  reached, 
and  then  there  is  a  sharp  leveling  in  the  curve.  At  that 
|Krint.  the  largest  single-shaft,  l,8(W-rpm  turbine  is  Ireing 
used  and  bevond  this  |roint  parallel  turbines  are  neces¬ 
sary.  Ojx'iating  on  a  single  shaft  with  40-in.  exhaust 
blades,  the  complete  tui bine-generator  set  will  be  135  ft 
l‘»'ig. 

I  his  plant  is  the  liist  all  nucleai  |M)wet  plant  to  pro¬ 
duce  electric  powei  on  a  reasonably  conijX'titive  mills- 
[H'r-kwh  basis.  Here  are  the  figures,  using  the  same 
ground  rules  cpioted  before:  lor  capital  exjienditure- 
3.3  mills  jiei  kwh;  fuel— 3  mills  |X‘r  kwh;  o|ieration  and 
maintenance— 0.5  mill  jx*r  kwh.  Including  indiiect  costs 
of  0.5  mill  kwh,  the  total  cost  jiei  kwh— 7.3  mills.  This 
makes  it  tcnlay’s  most  advanced  all-nuclear  power  plant 
with  gcMid  short  and  long  range  economics. 

.\gain.  Ix?cause  of  its  proved  design,  a  lelatiyelv  low 
lesearch  and  development  cost  of  $4.4  million  is  re- 
c|uired.  I  he  plant  itself  will  cost  .$68  million  which, 
in  this  high  rating,  breaks  clown  to  the  low  capital 
myestment  {xr  kilowatt  of  about  $220. 

Fsiimates  of  costs  for  each  of  plants  include  all  prob 
.ible  expendituies  loi  components  and  building  mate 
l  ials.  Naturally,  sue  h  items  as  taxes,  inteiest  during  con- 
siiuction.  lancl.  offsite  inipicnements.  escallation  and 
gcnei.d  administiative  and  overhead  charges  aie  not 
included,  since  they  could  not  lx-  estimated  accurately 
without  lefeience  to  a  s|x-cilic  contract.  However,  this 
lias  been  estimated  as  0.5  mill  per  kwh. 


C»ardcn  lichis  and  unU%  ihiHct  ea\m  al  all  corners  of  Ining  Thompson  hoinr  are  controllable  from  many  points  or  automatically 
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C:u|>p<-r  Iriin  on  kiuhen  lighlinf'  and  appliaiMr<i  narmlh  to  lhi<i  alirarli\e  area 

Oniral  muiikI  and  t'lctirU  lontrol  in  the  kitthen,  using  loH-sollagc  relay  svsirni 


Firm  in  the  belief  from  long  expe- 
1  ieiue  in  electrical  contracting  and 
industrial  jobs  that  control  is  the 
greatest  benefit  that  electricity  can 
provide,  Irving  Fhompson,  Thomp¬ 
son  Electric  Co.,  Salt  Lake  City,  in 
designing  the  dream  home  that 
he  and  .Mrs.  Thompson  had  long 
wanted  to  build,  made  electric  con¬ 
trol  the  very  nerve  system  of  it.  Not 
only  is  theirs  a  (iold  Medallion,  elec¬ 
trically  (with  heating  cable)  heated, 
fully  appliance-ecpiipjied  home,  it 
provides  the  most  complete  system 
of  control  for  all  of  it  —  lighting, 
sound,  intercommunication,  even 
heating  and  water  softening  —  to  Ire 
found  in  the  West. 

.\l  though  the  Thompsons  had  no 
intention  to  use  their  home  as  a 
demonstration  one  for  selling  |>ur- 
poses,  it  has  proved  very  effective  as 
such  just  from  word-of-mouth  telling 
of  its  attributes  by  neighbors  and 
liiends.  It  is  not  a  large  home,  l.StiO 
s(|  ft  on  the  main  flooi  (LOOd  in  all), 
but  coiisideiing  the  usefulness  and 
c  omen  ieiue,  not  to  mention  comfort, 
prosided  b\  its  electrical  system  this 
is  not  considered  out  of  pro|K)rtion 
by  tlie  Thompsons.  More  people 
should  know  and  enjov  such  service. 
I  he  cost.  a|)pro\iniatelv  S.'i.ddd  to 
duplicate  lor  a  customer,  including 
all  ap|)liances  and  wiring,  is  less 
than  the  cai  most  people  put  in  the 
garage  and  expect  to  replace  every 
lew  \ears. 

The  varietv  of  control  is  provided 


Main  srnirr  brrakrn,  heating  and  lightin);  panels  near  Thompson’s  garaf^r  workbench  liallwas  aisle  li^hls  <ombinr  plug  oullets 
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b\  ingenious  application  of  Renuon 
low-voltage  relays  that  contain  thcii 
own  transformers.  With  these  not 
only  is  the  lighting  controlled  from 
everv  convenient  point  imaginable 
but  also  the  heating,  music,  intei- 
com  system,  fans,  auxiliary  bath¬ 
room  ceiling  heaters,  garage  dooi 
and  certain  appliances.  The  mastei 
Icxation  is  in  the  kitchen  with  sub¬ 
masters  in  the  master  Iredroom  and 
garage,  as  well  as  front  entrance, 
i'ime  switches  are  used  extensiveh 
—for  water  softener  cycles,  for  out¬ 
door  garden  lighting  and  automatic 
sprinkling,  for  programming  music 
or  radio,  etc. 

Interestingly.  Thompson  brings 
three  100-amp  feeder  circuits  under¬ 
ground  in  separate  2i/4-in.  conduits 
from  the  meter  at  the  jxjwer  com 
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stairs,  one  downsiairs.  A  third  goes 
to  the  jKiwcr  jranel  for  heating,  air 
conditioning,  outside  lighting  and 
free/er.  There  is  a  total  ol  02  sin 
gle-|H>le  circuits  and  10  double  pole. 

Telephone  jacks  are  hnated  in 
every  room  including  gaiage  and 
patio  porch;  intercom  in  all  rcMnns 
including  baths.  Seven  12  in.  speak 
ers  are  mounted  in  ceilings  for  radio 
or  phonograph  music.  There  is  even 
a  dumb-waiter  iK'twcx’u  floors  and  a 
[)ortable  hot  cart  for  outdoor  focnl 
ser\  ic  e. 


Valance  and  rseball  flood*  for  wall  ligbc  in  lising  rcMiin  and  adjairni  dining  room 


Rccrralion  room  ba*  a  variels  of  lighting  combinalion*  atailabir;  alwi  sound 
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t^llcriiiK  in  silhoiit-lleil  in  sharp  (onirasi  against  luminous  background  of  the  building 


While  painted  light  lN>\es  for  each  lube  make  the  light  source  iH'hind  the  panels 


Ballasts  are  mounted  renioielv  in  a  metal  lined,  senied  room  inside  the  building 


Oitainly  the  hrij'htest  plate  in 
Bellingham,  Wash.,  is  the  Howard 
K.  .Mills,  eletuital  tontrattoi,  build¬ 
ing,  thanks  to  that  toinpany’s  bright 
idea  to  pioneer  a  new  luminous 
front  and  sign  metfuKl  by  using  it 
lirst  themselves.  It  has  proveil  a 
g<M)d  sales  demonstration  and  sev¬ 
eral  other  similar  sign  and  building 
fronts  have  been  installed  or  air  to 
Ik-  as  a  result  of  it.  Hill  Zelloski  of 
the  (ompany  reports.  (One  suth  is 
shown  in  eonstruttion  in  the  middle 
|)i(tine.  It  is  for  an  adjacent  buiJd- 
‘"K-) 

When  .Mills  tlettric  aiul  Haskell 
Oorp.,  a  plumbing  nmtraitor,  had 
.1  new  building  built  at  l.'ill  Corn¬ 
wall  .St.,  Mills  decided  to  make  it  an 
.idvertisement  for  a  luminous  front. 
Light  boxes  were  made  for  each  %- 
in.  high-output  fluorescent  tube  by 
means  of  2x8 -in.  boards  fasteised 
vertically.  \  socket  was  mounted  at 
each  end,  the  conductors  foi  which 
were  run  back  to  a  closet  inside  the 
building,  back  of  the  sign.  In  this 
closet,  metal  lined  for  fireproofing 
and  et|uipped  with  a  blower  foi 
ventilation,  all  of  the  ballasts  were 
mounted.  1  here  were  .S4  89(1768  and 
.16  89G756  ballasts  for  the  entire 
front.  .\  H-circuit  breaker  panel  (six 
spares)  was  alscs  mounted  there.  Time 
-Hwitch  and  relays  and  a  24-v  trans 
former  for  the  relays  handle  the 
.lutomatic  .switching  of  the  sign.  In¬ 
tel  locked  is  a  fire  detection  svstem 
that  would  cut  off  current  in  event 
of  fire  or  overheating. 

.\  metal  gutter  the  full  length  of 
the  sign  front  carries  the  lamp  cir¬ 
cuit  wires,  with  a  common  bare  neu 
11  al  ground  back  to  the  cabinet. 

1  he  luminous  panels  are  of  aerv- 
lic  in  which  the  sign  is  cast  in  black 
,ind  coloi.  I'o  su|)port  the  panels. 
^teel  channel  was  mounted  on  the 
outside  edge  of  the  2x8  boards,  which 
.ire  spaced  121/0  in.  on  centeis. 

I  he  entire  street  is  better  lighted 
lioin  the  sign  th.m  liom  the  street 
luminaiies.  Hv  dav  the  attractive 
contrasting  white  plastic  panels  and 
lettering  .ue  ecpiallv  visible  to  the 
entire  neighborhood 


Luminous 

Sign 
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Bellingham  contractor 
pioneers  high  output 


Front 


Norrcan  Ferguson,  California  Electric  Works,  San  Diego,  was 
unanimously  approved  for  nomination  to  be  the  next  Dis 
trict  9  NECA  vice-president  at  the  meeting  of  the  Dis¬ 
trict  9  council  in  San  Mateo,  Sept.  11  and  12.  J.  D. 
O’Connor,  Sacramento,  who  has  held  the  post  twice,  de¬ 
clined  to  run  again.  Ferguson  has  been  governor  of  the 
San  Diego  Chapter  and  a  past  president  of  it. 


Changes  in 


Support  indicated  for  the  legislative  and  governmental 

affairs  program  for  the  California  chapters  of  NECA  may 
bring  some  changes  in  the  northern  California  area. 
Following  a  complete  report  on  the  last  legislature  and 
other  governmental  affairs  affecting  contracting  by 
Ernest  Kramm,  Northern  California  Chapter  manager,  rep¬ 
resenting  the  NECA  chapters,  an  effort  will  be  m,ade  to 
finance  a  full-time  legislative  advocate,  presum.ably 
Kramm.  This  could  mean  a  change  of  managers  in  the 
Northern  California  Chapter.  The  program  has  to  be  rati 
fied  by  the  individual  chapters  by  Oct.  15.  and  becomes 
effective  next  year. 


San  Mateo  Chapter  held  a  special  meeting  Sept.  14  to  intro¬ 
duce  Robert  Coleman  as  its  new  manager  on  a  full-time 
basis.  Everett  Marshall,  Marshall  Electric  Co.,  chapter 
president,  and  William.  J.  Varley,  who  has  been  manager 
of  that  chapter  as  well  as  the  San  Francisco  one  in  the 
past,  made  the  announcem.ent.  Varley  will  continue  in 
an  advisory  capacity. 

Colem.an  has  recently  been  assistant  manager  to  George 
Harter  of  the  Santa  Clara-San  Benito  Chapter  and  has 
worked  principally  in  the  Santa  Barbara  region.  Before 
that  he,  at  one  time,  managed  an  independent  contractors 
association  in  Santa  Clara,  has  worked  as  a  m.anufac- 
turers’  agent  and  an  estim.ator.  Coleman  promised  to 
develop  a  strong  program  for  the  chapter,  which  was  only 
a  year  old  in  Septem.ber. 

Bob  Coleman's  resignation  caused  the  Santa  Clara-San 
Benito  Chapter  to  look  for  a  new  assistant  chapter 
manager.  Someone  living  in  or  near  the  Santa  Barbara 
area  was  being  sought.  That  chapter  likewise  was  plan¬ 
ning  to  establish  with  the  union  an  industry  coordinator 
to  handle  the  joint  apprenticeship  committee  and  to 
work  with  architects,  engineers  and  owners  and  on  codes 
and  standards. 

Even  San  Francisco  m.ay  have  a  change  as  the  associa¬ 
tion  granted  William.  J.  Varley  a  furlough  to  become 
coordinator  for  the  Joint  industry  board  of  the  San 
Francisco  area.  .  .  .  From.  San  Diego  com.es  word  that 
E.  Sabo  has  resigned  as  manager  of  the  San  Diego 
Chapter.  No  successor  had  been  nam.ed  at  press  tim.e. 


New  manager 


at  San  Mateo 


Hawaiian  Islands  have  been  stirred  up  since  statehood  as 
Akito  Fujikawa,  business  m.anager  of  IBEW  Local  1186, 
called  a  strike  in  Maui  to  organise  the  union  there  and 
to  get  an  increase  in  wages.  A  three-year  offer  was 
made  by  the  IBEW  to  go  from  the  preceding  average  wage 
of  $1.74  an  hour  to  $1.87  on  Aug.  15  increasing  on  a 
graduated  scale  each  year  to  $3.98  after  March  15,  1962 
The  affair  affected  11  electricians  and  three  contract¬ 
ing  firms  who  signed  the  new  agreement. 


Strike  in 


Maui 
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The  county  supervisors  refused  Fujikawa’s  request  to 
make  some  electrical  workers  journeymen  without  written 
examination.  ...  In  Honolulu,  on  the  other  hand,  Alvin 
Shim,  of  the  same  union,  requested  the  ordinance  be 
amended  to  exclude  helpers  from  being  allowed  to  assist 
journeymen  electricians,  claiming  only  apprentices  at 
higher  scales  could  do  the  work.  Action  was  postponed. 

An  award  for  "outstanding  labor  relations  during  1959"  was 
presented  the  Los  Angeles  Chapter  of  the  National  Elec¬ 
trical  Contractors  Assn,  and  Local  11  of  IBEW  by  the 
Catholic  Labor  Institute.  The  13th  annual  Coogan  Award 
was  presented  to  Ray  Carey,  executive  vice-president  of 
NECA,  and  George  O'Brien,  IBEW  business  manager.  Ironi¬ 
cally  the  same  union  staged  slowdowns  recently  to  gain 
higher  wage  increase  agreed  to  by  the  chapter. 

In  Everett,  Wash.,  the  three  Issues  submitted  in  August  to 
the  Council  on  Industrial  Relations  were  settled  fa¬ 
vorably.  One  of  the  issues  was  a  shift  work  clause  and 
it  was  granted,  likewise  another  on  free  zone  limits 
on  tim.e  and  another  on  a  contractor’s  option  to  pay 
travel  expense  or  per  diem. 

Several  training  courses  are  about  to  start  in  the  Puget 
Sound  Chapter.  A  sales  training  course  started  Sept. 

15  with  32  signed  up  from;  local  contractors,  the  course 
runs  11  consecutive  Tuesday  evenings  in  the  lounge  of 
the  AGC  building  for  mem.bers  only.  In  Everett,  the 
Cascade  Division  started  an  estimating  course  on  Sept. 

21  at  Everett  Junior  College.  Jules  McClean,  chief 
engineer,  Snohom.lsh  PUD,  is  the  instructor.  Contractors 
from*  Bellingham,  have  also  enrolled  in  the  course. 

Deaths  were  reported  among  well-known  electrical  people  .  . 

.  .  Joseph  Walla,  vice-president  of  Littlejohn-Reuland 
Corp.,  Los  Angeles,  secretary- treasurer  of  NISA  Los 
Angeles  Chapter  and  pro.m.inent  in  the  EMEA.  died  July 
25.  .  .  .  Walter  E.  Coburn .  a  co-founder  of  the  EMEA  of 
Southern  California  and  its  first  president  in  1936  and 
1937,  died  of  a  heart  attack  in  Phoenix  June  5.  .  .  . 
Robert  W.  McChesney,  form.er  president  of  NECA  in 
1939-49,  died  Sept.  1C  in  Washington.  He  had  made  sev¬ 
eral  trips  to  the  West  and  was  well  known  here. 

Passage  of  the  labor  bill  by  Congress  m.ay  have  brought  forth 
a  chorus  of  protests  from  union  officials  but  the  new 
legislation  does  perm.lt  the  building  trades  unions  to 
sign  agreem.ents  requiring  contractors  to  hire  only 
union  workm.en,  or  join  the  union  within  seven  days,  and 
to  deal  exclusively  with  contractors  who  do  so.  This 
has  long  been  sought  by  electrical  workers  and  con¬ 
tractor  associat ions . 

Bid  shopping  and  peddling  received  a  set  back  in 
Illinois  when  the  legislature  amended  its  "Purchasing 
Act  of  1957"  so  that  segregated  bidding  and  contracts 
are  now  required  on  state  work  or  plumbing,  heating, 
ventilating  and  electrical  work. 

Copper  prices  have  reflected  upwards  the  strikes  in  the 

coprei’  industry.  The  national  steel  strike  likewise  was 
beginning  to  affect  construction.  Neither  strike  being 
very  close  to  settlement  at  press  tim.e. 

Electrical  Inspectors  Assn,  of  B.C.  offers  prizes  of  $100 
for  the  best  paper,  brief  or  thesis  on  any  part  of 
Sections  4.  6  or  8  of  the  Canadian  Electric  Code  Part 
i.  What  is  sought  is  a  new  approach  to  a  "problem, 
new  interpretation  or  new  rules."  The  contest  closes 
Dec.  30,  and  awards  will  be  m.ade  at  the  1960  convention. 
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Wiring  19 


Motors  and  Controls— VI 

Methods  of  Starting  Motors 

Tom  HU0hOSr  S«t*rv  EnqmMr.  Oivixon  ol  Indultrial 


I'he  expansion,  brought  on  by  the  tion  of  the  stator  and  comparable  nK>m.  Fh)or  space  was  cheap  and 
first  World  War,  gave  a  real  inijje-  number  of  slots  in  the  rotor.  With  wages  for  attendants  almost  as  cheap, 
tus  to  the  generation  of  a-c  and  its  application  of  load,  the  slip  or  lag  Hut  the  advent  of  remote  control 
transmission  over  relatively  long  dis-  increases  with  consequent  reduction  (push-hutton  start  ami  stop)  ami  self- 
tances.  .\nd  with  it  came  this  clever  of  the  generated  back  emf  in  the  contained  jnrwer  for  each  machine 
new  “induction  motor.”  1  he  won-  stator.  Less  back  emf  allows  more  or  load  has  changed  all  this, 
derful  thing  about  both  the  trans-  line  cm  rent  to  l>e  consumed  and  the  1  he  first  com|>etition  from  the 
formers  and  the  motors  (that  went  rotor  picks  up  sj>eed  to  appioach  its  c r«>ss-the-line  start  motors  and  de- 
with  a-c  electricitv)  was  that  they  original  no-load  slip  again.  mancls  for  reimrte  control  brought 

had  their  own  built-in  governor.  This  chain  of  events  is  a  natural  complicated  automatic  conqK-nsator- 

Machinists  or  millwrights  of  this  secpience  in  a  general-pin  jiose  mo  start  setups  for  the  older  (existing) 
generation  seldom  hear  of  a  go\ei-  tor.  In  other  words,  it  has  ideal  gov-  motors;  but  this  was  missjvent  money 
nor  but  the  workers  of  those  days  einor  action;  will  maintain  a  close  in  the  average  case.  One  of  the  tea- 
had  always  to  worry  about  belts  lange  of  runnhig  speeds  unless  it  is  sons  for  remote  conircrl  of  motors 
breaking  or  malfunctioning  of  gov-  grossly  overloaded  or  the  line  volt  was  the  need  for  more  frecpient  start- 
ernors  and  the  prime  movers  over-  age  drops.  Hut  the  description  of  ing  and  stopping  and  we  tried  to 
sjK’eding.  .\nd  heie  was  a  new  mo-  this  governor  action  is  not  so  simple  show  (at  the  fiist  of  this  series)  that 
tcjr  that  was  built  aiound  a  certain  w  hen  we  get  innv  high  resistance  ro  these  large  old  motors  were  met  hani 
sjJeed.  It  didn't  recjuire  an  attend-  tor  windings  and  wound-rotoi  class,  tally  wrong  for  such  applications, 
ant  betaiKse  it  coulcln’t  possibly  run  Ihere  is  a  complexity  of  fat  tots  ,So  let's  fate  it:  tlu-  large,  slow 
awa\.  invt)l\etl  and  it  doesn't  seem  to  m.ike  s|>eed,  built  in  gtneinor;  or  extei 

Not  only  ditl  it  have  an  estab-  sense  that  adding  resistance  to  the  nallv  variable  resistance  start;  cm 
lishetl  s]>eetl  ten  all  conditions  but  How  ol  ennent  in  the  lotcM  wind  toppei  bar  stpiirrel  cage  reduced- 
it  legul.ited  its  int.ike  fiom  the  line  ing  |)ioclntes  concurientlv:  greatei  volt.ige  start  motcMs  are  <mly  suitable 

as  its  load  vai  iecl  and  thus  faiilv  toit|iie;  less  ciment  imush  (betiei  for  smooth  running,  continuous  diitv 

well  m.iintaineci  its  noiiual  tunning  volt.ige  regulation)  from  the  siipplv  loads  where  lloor  space  is  not  at  a 

speed.  ,\nd  the  key  to  this  ama/ing  line;  .md  highei  powei  lac  tot  (less  |>iemium.  Hut  that  biings  us  to  the 

sell  governing  lacultv  was  a  loice  transient  distuibance  in  the  line  disgustinglv  cemiused  state  ol  aif.iiis 

called  counter  elec  tiomotive  IcMce  with  load  changes).  Mowc‘vc‘r,  as  tod.iv. 

(b.ick  eml).  .Ill  inheient  leaturc  ol  might  be  expectccl,  back  emf  cannot  Kven  .is  the  .idveitiseis  arc  telling 
both  transloimeis  and  induction  he  counted  on  lot  sel  I -go\ ei  u  i  ng  the  coiisiimeis  that  vou  just  take  the 
motois.  when  icsist.ime  or  le.ut.ince  .iie  in  modem  .lii  comliiioneis  cm  clothes 

In  e.ich  ol  these  .i  c  machines  the  chaigeol  lolm  .ictioti.  Not  can  h.ick  diveis  home  .ind  plug  them  in  to 

h.iik  eml  accomplishes  its  lunction  cud  he  counted  on  to  legul.ile  the  voui  .qipli.ince  citciiils.  the  motor 

hv  opposing  the  siijijilv  voltage  ol  s|K‘ed  with  lediued  volt.ige  (.into  m.inul.ic  tutei  s  ol  the'  twenties  told 

the  litte  (the  applied  eml)  atid  thus  tr.iiisloi met  c omiictts.itoi  >  st.iiting  the  motoi  users  that  vou  just  thiow 

limilitig  the’  .imouttt  of  cutiettt  I  hus  these  two  ohlet  methods  o|  these  new  motois  .icioss  the  line  atid 

th.iwti.  Actu.dlv  the  hack  ctnl  is  .i  staiting  ate  contiollccl  matiuallv  hv  thev  t.ike  cate  ol  themselves.  Attcl 
lellectecloi  led  hac  k  ellec  t.  In  other  an  attend. int;  iti  sccpiettce  hv  extei  we  elec  ti  ic  i.itis  ;ind  |>l.int  etigituets 

wotcls.  the  cut  tent  llowing  in  the  nal  timed  switching;  oi  .lutom.itic  .d  wete  so  husv  digesting  the  Hood  of 

rotiM  Ol  secotid.iiv  wittding  induces  Iv  hv  someloiniol  huiltinmech.ini  tiew ‘industi  i.d  c  ontt  ol”  svstems  that 

.1  ptopoi  tion.ite  IcMce  in  the  |)titn.iiv  c.d  goveinor.  (  ii  c  umst.iitc  es  tod.iv  we  g.ivc’  these  new  hall  he;ii  ing.  self 

(w  hie  it  hue  ks  the  Ic’din  sup|)lv ).  I  In  have  pi;icticallv  tided  out  all  tlic'se  coin. lined  motois  a  good  letting 
dillcience-ti.iiisloimer  veisus  motm  methods  ol  stattiiig  .itid  conttol  hut  done  till  we  le.iined  that  thev  could 

-is  that  we  get  .i  diiect  tn.igiietic  iti  we  useis  ol  motois  .ne  just  .ihout  .is  tehc  l,  il  not  propel  ly  applied, 

letch.inge  iKtween  prim.nv  .ind  sec  stuck  in  the  nuid.  vchen  it  conic’s  to  In  the  elavs  ol  the  lirst  Wot  Id  \V;ir, 
ondarv  windings  o|  tlie  tt.itisloiniet  inodcin  .ipplic  .itiotis,  ,is  the  house  we  cild  timets  c  ould  walk  hy  a  motoi 

while,  in  the  motoi,  the  inteichatige  hohleis  who  .ne  living  to  use  the  .ind  its  contiols  and  tell  you  what 

is  limited  hv  the  .lir  g:ip.  highei  c  intent  consuming  appliances  the  sc-tup  w.is  without  even  looking 

■So,  the  hack  eml  in  the  motot  in  iheii  old  houses.  So  let’s  lake  .i  .it  the  ii.imc’  pl.ite.  I  oclav,  the  same 

statoi  winding  is  produced  m.iinlv  hettei  look  ;it  the  cliiec  tiem  ol  change  extei  ioi  case  can  enclose  any  one  of 

hv  geneiatcM  action,  l  itis  means  and  tlte  lesiilts.  a  hundrecl  dillerent  tv|>es  and  styles 

that  there  is  piacticallv  no  hack  eml  I ottv  veais  ago.  motois  were  huge  and  even  examination  ol  the  gieatet 
to  huck  the  line  curient  until  the  in  li.ime  si/e  .mil  slow  speed.  1  hey  amount  of  information  they  put  cm 

lotor  starts  turniiig  and  ap|)roaches  sat  cm  a  foiind.ition;  on  the  Hooi ;  or  the  name  plate  toclav  doesn't  tell  tlte 

lunning  speed.  I  hen  out  governoi  cm  their  own  pl.itlorm  in  the  struc-  whole  storv.  One  has  to  check  style 

gcKs  to  woik.  .\t  no  load  the  rotcM  tore.  Icm  driving  a  line  shalt.  I  heir  ituttthers  against  catalog  insti iic tions 

accelerates  to  a  cettain  degiee  of  contiols  wete  made  in  large  cast  and  specifications  to  know  what  the 

slip,  cle|)encling  cm  the  coil  disposi  iron  cases  and  took  u|)  a  lot  of  correct  application  is. 


I'rcsidcnl  firorRf  Tailor  pri-vnis  «iip  for  first  as«ar<l  in  national  MMILJ  (onlcst  to  S.in  Frainisro's  |ohn  FpiM-rson  and  l.lovd  Dr-hrcr 


pails  III  tlic  I  S.,  (ianaila,  even 
iaiglanil  and  FraiKe.  It  brought  a 
registration  of  some  '.>')(•  men  anil 
women  to  listen  to  tliem.  look  at 
tlieir  (harts.  |mtmes.  new  ilevites 
.mil  li\tnres.  It  pioviileil  a  rare 
i  liaiu  e  to  see  and  .ipjiraise  people 
whose  names  have  been  revered  in 
the  prolession. 

As  the  ele(tii(ian  seated  among 
those  in  the  gallerv  follows  with  a 
spotlight  the  (harai  ters  on  the  stage, 
let  this  he  a  Western  spot  to  pii  k 
out  some  ol  the  more  signifi(;int 
.iltiihntes  ol  this  three  ring  intel 
kctn.d  (iidis.  ((Complete  tediniral 
papers  .ind  the  disenssions  of  them 
will  .ippeai  l.iter  in  I  Ihitnitidtitio 
|■.n!^lnrrrln<l.  the  Soiiets's  tiansai 
lions.) 


fake  a  piologue.  the  opening  busi¬ 
ness  session  Monday  morning  of  La¬ 
bor  Day  began  with  Charles  1.. 
.\mi(k.  l)ay-Hrite.  .St.  Louis,  national 
(onference  ihairman,  calling  on  the 
national  officers  for  their  reports. 
.\n  exceptionally  gracious  and  at 
ease  President  George  I-  Taylor. 
Dav-lfrite  Lighting  Inc..  New  York, 
m.ide  his  presidential  report  like  a 
personal  (onversation  with  every 
membei .  I  he  informality  and  friend¬ 
liness  ol  it  tarried  over  unexpeitedly 
p.isl  the  reports,  fas  lor  asked  foi 
(juestions  Ol  tomments.  .\surpiising 
numbei  arose  to  ask  about  a  varietv 
ot  assotiatioti  affairs,  initiating  a 
new  rap|)ort  In’tween  officers  and 
membei  s. 

I’lesident  l.isloi  made  \i\id  the 


It  w.is  .1  good  show  —  .1  big  sliow! 
Let's  review  it  as  such.  That's  the 
lust  we  lan  do  loiisidering  time  and 
sp.iie.  Seldom  is  so  much  light  on 
so  m.iin  subjeds  ciowded  into  so 
lew  days. 

.\s  a  show,  the  big  N.itional 

Tedinical  Conlerence  ol  the  llinmi 
Hating  Tngineeiing  Sotiely  in  S.in 
Trancisdi.  .Sept.  7  11.  provided  .ill 
the  elements  ol  drama  —  ( nn  1 1  it  t . 
toniplexits.  as  well  as  tolor.  light 
and  sound.  Tot  the  first  time  in 
1(1  veals  (2(1  sears  to  .San  Trancisto 
when  the  List  ITS  convention  w.is 
held  theie)  it  brought  to  the  West 
the  high  priests  of  the  various 
ideologies  ol  light.  It  brought  pei 
loimeis  on  the  platlorms  ol  three 
p.irallel  sei  ies  ol  sessions  liom  .ill 


(  oiili'ti'iitc  (  h.liriiu'ii  John  S.  Walsh  ainl  (haih's  I.  Viniik.  liMal  atnl  iialioiial  iScsiilcnt -('let I  Jch-  K.  Rrowtler.  (leorgia 
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need  {oi  training  more  illuminat¬ 
ing  engineers  and  for  continued  re¬ 
search.  .\s  the  public  accepts  the 
results  of  research  by  Dr.  Black- 
well  (Ohio  State)  and  Professor  Dan 
Finch  (UC),  the  need  for  (qualified 
engineers  to  provide  the  seeing  con¬ 
ditions  the  eyes  require  will  increase. 
Within  five  years  some  8,000  light¬ 
ing  men  will  be  needed,  he  said. 

One  excellent  means  for  creating 
interest  among  students  is  the  an¬ 
nual  college  Allied  .\rt5  contests, 
lames  R.  CJrambers.  .\ppleton  Elec¬ 
tric  Co.,  lES  general  secretary,  added 
in  his  rejxrrt  to  reinforce  Taylor’s 
words. 

With  a  |>ersonal  platform  to 
“Take  lES  to  the  Public”  President¬ 
elect  Joe  B.  Browder,  Georgia  Power 
Co.,  gave  praise  to  the  700  or  more 
members  working  on  national  com¬ 
mittees.  But  because  so  little  of  this 
work  is  known  to  the  public  he  felt 
that  means  must  be  found  to  ac¬ 
quaint  it  with  the  works  of  lE.S. 

Eight  men  were  honored  by  eleva¬ 
tion  to  the  rank  of  Fellow  (none 
from  the  West  this  year),  and  the 
presentation  of  the  Gold  .Medal 
•Award  to  Dr.  N.  ,A.  flalbertsma  of 
The  Netherlands  was  made  in  ah 
sentia  as  more  of  the  preliminaries. 
.Among  the  new  officers  elected  were 
|.  .S.  Ilammel,  consulting  engineer, 
Glendale,  as  a  director  to  succeed 
J.  D.  Whitnell,  .Arizona  Public  Serv¬ 
ice  Co.,  Phoenix:  and  Lloyd  S.  Reed, 
manufacturers’  representative,  Den¬ 
ver,  as  Intermountain  Region  vice- 
president  to  succeed  Eugene  Flem 
mg.  General  Electric  Supplv  Co. 

Prior  to  the  sliow  of  the  year,  the 


RejHjrt  of  Piogress  in  lighting  dm 
ing  the  past  year,  staged  at  the  first 
night's  spectacle,  an  out-of-diKn  "Son 
et  Lumiere"  contribution  to  the  ton 
vention  was  made  by  San  Francisco’s 
own  creative  artists.  Under  the  de 
sign  and  direction  of  James  Jewell  ol 
Hol/mueller  Corp.,  theatrical  light 
ing  siK-cialikts.  and  with  the  t«K)|Kra 
tion  of  the  dean  and  canon  theologi 
an  of  Grace  Cathedral,  the  first  ma 
jor  public  showing  in  .America  of 
this  art  form  combining  sound  and 
light  with  narration  was  given  es 
pecially  for  the  lES.  (See  p  128) 

In  “.A  Trek  to  the  West"  (evident 
ly  in  a  replica  cable  car  with  John  S. 
Walsh,  conlerence  executive  commit 
tee  chairman,  at  the  grips)  E.  .A.  Lins 
day,  G-E  Co.,  Cleveland,  dressed  like 
a  gay  ’90s  patent  medicine  spielc 
and  with  the  aid  of  slides.  |)itturc 
lamps  and  gimmicks  and  a  revolving 
stage  made  by  Robert  Tipton,  S 
Francisco  cooiclinator  for  the  Pro; 
less  Report,  |>aradecl  the  year’s  light 
ing  achievements.  For  two  horn 
there  passcxl  belore  the  ciowded  h.tll 
icMim  audience  the  outstanding  light 
ing  applications,  the  new  light  souu 
es,  the  new  fixtures  and  controls,  the 
new  materials  and  designs.  Thc'sc 
covered  everv  field  ol  application 
residential,  commercial,  industrial. 
schcM)!,  public  building,  street,  high 
way,  airport,  ad  infinitum.  When 
ever  the  technical  became  ten)  heaw 
a  blight  change  of  decor  was  pro 
V  idecl  by  twin  beauty  queens  from 
Palo  .-Mto,  whose  presence  may  have 
given  some  a  double  vision. 

.'\ftet  such  visual  evidence  of  light 
ing  progress  came,  appropriatelv,  the 
dissecting  sessions,  the  brain  tnining 


C«niputt‘r  lighting  calculators  from  California;  Prof.  Philip  F.  O'Brien,  I'C^L.X,  Bill  Jones, 
Smooi-Holman,  and  Rov  Jones,  Wesiinghouse,  examine  a  proposed  graphic  chart  aid 


Robert  Tipton,  Progress  fommittee  c<M>rdi- 
iiator  shoMs  the  ncH  icxiine  cycle  lamp 

Christmas  decorative  ideas  displayed  at  rest- 
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My  .Mufil  Inlcrc’itinf;  Lighting  Job  loiiiestanls.  South  Pacific 
Region,  lES:  left,  Rrudcnfial— K.  L.  Sauyirr,  uho  Kon  first  in 
region,  fourth  in  national  contest;  Helen  Eldiidge,  San  Diego, 
third;  W.  J.  Locklin,  Redlands,  uho  Kon  second  in  the  regional. 


Right,  C^ommercial-Industrial  MMILJ  contestants  in  Sept.  6  South 
Pacific  Region,  finals;  Jack  .4dams,  San  Bernardino;  Mel  Paul, 
Compton;  R.  j.  Huff,  San  Diego,  third;  Lloyd  Dehrer  and 
John  Epperson,  first,  San  Francisco;  Earl  Storrs,  Stockton,  second 


.111(1  as.sa\iiig;.  In  live  lI)<)rnil)^s  ami 
alteriioous,  sometimes  three  sessions 
limning  siimiltaneoiisly,  the  intel- 
lettiial  drama  was  played.  Oarelully 
prepared  and  screened  tethnital 
pa|>eis  were  piesented  hy  their  au¬ 
thors,  experts  in  their  own  fields  at 
hall  liour  inteivals.  Then  titey  were 
thrown  to  the  mercy  ol  their  (om- 
|>etitor  clitics  ioi  discussion.  All  of 
this  was  as  gentlemanly  as  a  formal 
fencing  matdi.  Each  discussei  began 
with  “  riie  anthois  are  to  he  tom- 
mended  <m  their  excellent  papei” 
before  they  added  “hnt  we 
cpiestion  — " 

The  value  of  this  procecluie,  even 
though  amusing  at  times,  is  that  sub- 
jected  to  such  scrutiny  theoiies  re¬ 
ceive  an  ac  id  test.  No  one  seems  ovei- 
awed  l)\  the  exjrert  to  the  extent  ol 
accepting  his  pionouncemeiit  with 
out  (juestion.  Even  those  whose 
theory  and  terminology  are  beyond 
the  altitude  ol  most  members  are 
challenged  by  those  flyittg  in  the 
same  stratosphcie. 

.Such  su|K‘rsonic  encounters  eidiv- 
enecl  several  deeplv  technical  sessions 
in  which  Dr.  Domina  Spencer  of 
I'niversity  of  ('.onncc tic ut,  the  good 
|(K>king  goddess  of  (ireek  nomencl.i 
ture  appeared.  Apparentlv  dominat 
eel  by  a  compulsion  to  prove  male 
brains  inferioi  to  woman’s,  either  in 
her  paper  or  in  discussion  o|  Di. 
Hlackwell's  empiiic.d  r.ither  th.in 
mathem.itic .d  testing  methods,  she 
tossed  a  lew  |ovi.m  thunderbolts,  l  o 
these  challenges  other  scientists 
abandoned  chivalrv  and  launched  a 
few  lockets  toward  Olvmpus  them¬ 
selves.  Ileie  was  dr.im.i  on  an  ex- 
ceedinglv  high  lumen  plane,  relished 


by  the  mere  practitioners  of  foot 
( andles. 

The  range  of  subjects  dissected 
and  diagnosed  included  |)hotometry, 
calcidations,  light  sources  of  all 
ly|)es,  research,  applications  of  light 
sources,  of  research,  roaciwav  light¬ 
ing,  residential  lighting.  In  all, 
about  fO  pajKTs  were  presented,  hall 
of  them  devoted  to  light  soutces  and 
ap|dications. 

U’estern  pai  ticipants  in  these  pies- 
entations  included  IMof.  Philip 
O’lbien  of  I’niversity  of  Clalifoinia 
at  l.os  .\ngeles  and  Hill  F.  jones  ol 
.Smoot-f  folinan  (!o.,  InglewcHHl,  both 
of  whom  described  the  use-  ol  com 
puteis  for  the  calculations  of  light 
ing  — O'Hrien  of  computing  loom 
lighting  |K'rlormance;  |ones  of  pre 
dieting  fixture  design  jrerloi mane e. 
Rov  jones,  W'estinghouse,  l.os  .-Vn 
geles,  participated  in  the  discussion. 

.Most  practical  and  universal  in 
apj>eal  was  the  final  runedf  of  the 
“.\iv  .Most  Interesting  I.ighting  job” 
contest.  1  he  regional  winners  from 
among  the  chapters  and  sections  in 
each  region  presented  their  entries 
in  10 minute  concise  and  illustrated 
offerings  to  be  judged  as  to  dillic  tdtv 
of  problem,  ingenuitv  ol  solution, 
application  to  other  similai  ciicum 
st.mces  .ind  claritv  of  piesentation. 

In  botit  ('.lass  I.  lesidential.  and 
Class  2.  commercial  and  industri.d. 
the  contestant  liom  the"  .Sent th  P.tcilic 
Region,  which  vv.is  in  each  case  th.st 
fiom  the  (lolden  (i.ite  Secticni.  won 
pri/es.  R.  I..  S.iwvier.  Pacilic  (..is  .ittd 
Flee  trie  C.o..  .Sait  Ft  ancisco.  won  lirst 
pi  i/e  in  the  region  and  louith  place 
in  the  nation.il  rcNidentinl  cI.isn,  Fiist 
in  both  n.ition.il  and  regional  wax 


the  joint  entry  of  John  Epj>erson  ol 
Peetless  Electric  (^o.  and  I.loyd 
Dehrer  of  Huonaccorsi  .'t  Murray, 
consulting  engineers,  .San  Francisco, 
for  the  lelighting  of  the  banking 
floor  of  the  CrcK  ker-.\nglo  Bank.  All 
were  presented  awards  at  the  Presi¬ 
dent’s  dinner  concluding  the 
convention. 

Interestingly  four  of  the  contest¬ 
ants  in  the  residential  class  who  were 
unable  to  attend  sent  their  presenta 
tion  on  a  ta|)e  recording  synchron- 
i/ed  with  a  series  of  color  slides. 
.Among  these  was  the  top  winner,  F. 
Hrendon  Burke,  an  electrical  con- 
tractoi  in  Buffalo. 

lo  the  l.aO  IcKal  committeemen 
.Ittd  their  wives  who  staged  the  big 
sliow  and  liandled  its  million  details, 
especial  praise  was  given  by  Presi¬ 
dent  I  ay  lor.  Headed  by  jov  ial  john 
S.  Walsh,  manager  of  area  develop¬ 
ment,  P(i  and  E,  .San  Francisco, 
chairman,  and  his  two  lieutenants. 
.At  thin  S.  Fylor,  ('.orning  (ilass 
Works,  it)  charge  of  ojierations,  and 
William  I,.  Friend,  Svlvania  Electric 
Products,  in  charge  o|  program  facili 
ties,  were  19  well-organi/ed  commit 
tees.  I  hey  coordinated  peifectlv  to 
m.ike  it  a  smooth-tunning,  succevslul 
show  desjtiie  two  holid.iys,  a  team 
sters’  xtiike  and  several  other  ton 
venlionx  in  town. 

Foi  entertainment  these  commit 
tees  provided  the  ('.athedral  spec 
t.ic  le.  a  deep  sea  fishing  trip,  a  chuck 
w.igon  b.irbecue  and  a  golf  tourna 
ment  .it  Oiinda,  .i  (diinese  fashion 
show,  wine  conntrv  tom  and  boat 
tides  lot  the  ladies.  .Many  of  those 
attending  continued  on  a  {tost  con¬ 
vention  tiip  bv  steamship  to  Hawaii 


ill 


Ernr>l  NcImhi,  nrw  pre^idrnt,  S>V  Srrtion;  Ro>  Stanlrv,  (riling  of  fatal  <iwim  pool  atriilrni;  C..  Hrfncr,  prcMilrnt;  l.oii  l.a  Frhr,  w¥n'lar> 


Inspectors  Check  New  Code 


It  amoiif  tfd  liol  .11  j;umciils 

tivfi  the  NatioiKil  F.lcttriial  ('.(nte  ai 
eitht'i  of  till*  two  aiiinial  mfctinos. 
of  the  Not tliwfstei n  Section.  Inter 
national  .\ssotiation  ol  Klettiital 
lns|>ettois.  01  tlie  Southwestern  Sec 
tion,  the\  were  snrjcrisecl  Icy  the 
|H‘atefni  calm  that  |)ei\ acted  fcotli. 
I’erliaps  tlie  lait  tliat  tite  new  lll.V.I 
edition  of  ttie  code  just  readied  tlie 
ins|)ectois  at  tliese  two  nteetini;s,  j>iv- 
inj;  tliein  no  time  as  \et  to  examine 
and  criticize  it,  made  it  calm  at  liotli. 
Otlier  c>|)iniuns  expiessed,  howevei, 
would  indicate  that  geneiallv  the 
new  ccnle  is  satisfacturs  to  ins|>ectois 
after  years  of  rewenkinj'  it,  and  oiiK 
minor  changes  mac  be  needed. 

The  only  contioversy,  and  a  mild 
and  gentlemanly  one,  seemed  to  he 
one  over  aluminum  or  steel  conduit, 
advcKates  of  both  addressing  both 
meetings.  Walter  ().  /.ervas,  research 
engineer,  .\nietican  Iron  Steel  In 
stituto,  reviewed  the  historv  of  con 
duit  in  wiling  systems  and  evaluated 

PreNiclent  James  Paxion,  N\V  Section  (right) 
turns  his  gasel  user  to  new  President  joe 
Gras  of  Portland,  with  Eldon  Shirles, 
Billings,  Edward  Tubbs,  Bellingham,  vice- 
president.s,  and  Secretary  Bill  Gaffnes 
backing  him  up  for  his  term  of  office 


the  attiibutes  ol  steel  conduit  in  a 
|>a|)C‘i  at  both  meetings.  Aluminum 
was  ie|ueseniecl  b\  l.eon  (luib.n.i, 
Kaiser  Aluminum,  in  demonstia- 
tions  Irom  a  tiaseling  tiuck  displ.iy. 
ffeibeit  I 'lei.  Rome  (i.ible  Cio..  w.is 
in  both  tam|>s  since  Rome’s  acciuisi 
tion  by  .Me 0.1.  lie  told  the  linclings 
of  that  com  pans's  engineeis  th.it 
aluminum  conduit  was  not  coiisid 


eiecl  suitable  lor  set  s  ice  masts  ex¬ 
tending  above  the  tool  line. 

Whether  tin  ee  phase  niotois 
should  have  overload  protection  on 
.ill  thiee  phases  has  long  fieen  ar¬ 
gued,  panic  ulailv  in  the  West,  where 
ii  ligation  pumping  motor  single¬ 
phasing  causes  so  much  c 01  ciliary 
d.miage.  Hut  whether  the  code 
should  lecpiire  two  01  tlnee,  or 
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TEN  230  KV  WAGNER  POWER 
DOUBLE  CAPACITY  OF  SOUTHERN  CALIFORNIA 


The  Metropolitan  Water  District  of  Southern  Cali-  To  fill  the  need  for  more  water,  the  Metropolitan 

fornia  extends  into  five  California  counties,  and  Water  District  recently  installed  ten  Wagner 


has  a  population  of  7,(KM),()()()  people.  Water  from 
the  Colorado  River  is  carried  by  the  District's 
aqueduct  across  the  entire  state  of  California 
through  an  aqueduct  system  654  miles  long.  Pump¬ 
ing  stations  along  the  aqueduct  lift  the  water  1617 
feet  over  mountain  barriers — a  tremendous  job. 


230,(KK)  volt  power  transformers  at  three  of  the 
pumping  stations  along  the  system.  Three  of  these 
transformers  are  rated  55(K)  kva — seven  are  rated 
I5.(H)<)  kva.  They  will  help  supply  enough  power 
to  double  the  capacity  of  the  system.  The  trans¬ 
formers  are  oil-immersed,  water-cooled,  with  an 
alternate  provision  for  forced-oil  cooling. 


MORE  WATER  FOR  SOUTHERN  CALIFORNIA  is  boosted  over  a  mountain  barrier  at  the  Iron  Mountain  pump 
lift  through  three  huge  pipes,  some  10  feet  in  diameter.  Ultimately  a  billion  gallons  of  woter  per  day 
will  be  lifted  thraugh  this  pumping  station. 


'.”5 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 

"Wadiuei’Eletf^ric  Gbrporation 

6381  PLYMOUTH  AVENUE.  ST.  LOUIS  33,  MISSOURI 

SERVING  2  GREAT  GROWTH  INDUSTRIES  .  .  .  ELECTRICAI _ AUTOMOTIVE 


Electrical  West— Vol.  123,  No.  4 


Northwestern  Section 


Ijrouf'lu  copies  of  the  new  ttnle 
edition  for  all  attending  and  an¬ 
nounced  that  all  ins|)ectors  would 
he  sent  a  copy.  Stetka  called  atten¬ 
tion  to  the  new  numbering  system, 
and  to  several  editorial  changes.  A 
cross-index  in  the  back  gives  the 
new  paragraph  number  for  evers 
one  in  the  old  ccxle.  Where  a 
change  in  substance  was  made  it  is 
indicated  by  bold-face  ty|K‘. 

.Articles  of  AsscKiation  changes, 
one  to  s|)eed  up  prcHcdure  for  pro¬ 
cessing  pioposed  cckIc*  changes,  the 
other  to  remove  the  free  member 
ship  accorded  those  in  the  armed 
services,  were  ratified  by  both  con¬ 
ventions. 


Sialic  rlc'clricitv  cU’iiioii<>lral('i1  l»  I'.  S.  Bureau  of  Mines'  lints  aril  I’nilaiid,  Ileiiter 


when,  has  never  been  salislactoi  ily 
decided.  1  o  aid  in  a  moie  complete 
solution.  |ames  \V.  ('.ooke  ol  (icn- 
ei.d  Klee  trie  (a>..  sjieaking  at  both 
meetings  as  re|>resentalive  o|  the  in 
dusiri.d  control  section  ol  NK.\I.\, 
told  ol  a  forthcoming  suives  to  Ik- 
made  and  asked  full  support  ol  it. 
1  he  survey  will  be  conducted  b\ 
I'nderwriters’  l.aboratoi ies  and  all 
paities  in  atiy  way  affected  will  be 
c|uestionecl  for  theii  facts,  liguies 
and  opinions.  1  hese  will  be  coi- 
I elated  and  submitted  to  Panel  II 
for  consideration  in  preparation  for 
the  next  edition  of  the  code. 

Rene  La  Belle.  .Montreal.  Quebec, 
chief  inspector.  Intel  national  presi¬ 


dent,  addiessed  birth  meetings  briel- 
ly.  Onh  the  second  president  ol 
I AKI  (.A.  Ci.  flail  ol  loionto  was 
lirst  in  19.15-31))  from  (iatiacia.  Presi¬ 
dent  l.a  Belle  earnestlv  admonished 
inspectors  to  lise  up  to  theit  prime 
lesponsibilits  to  theii  lellow  c  iti/ens 
in  s.ilets  to  their  lives  and  propel  tv. 
Me  commended  the  Iriemlship  bc-- 
tween  (iatiacia  and  the  I’tiited  .States 
and  extended  an  invitation  to  .ill  to 
\isit  him  in  .Montreal. 

Kveiett  Logan.  l.\Kl  secietars- 
tieasurer,  repotted  good  linancial 
condition  lor  the  association  and 
lel.itively  small  loss  ol  members 
since  the  increase  iti  clues.  Fratik 
Stetka,  field  engineei.  .\KP.A. 


Outstanding  feature  of  the  Noith- 
svestern  Sectioti,  meeting  at  the  New 
Washington,  .Seattle,  .Aug.  21-26, 
with  James  .A.  Paxton,  Spokane  chief 
inspector,  president,  were  two  talks 
on  static  electricity.  Ihis  meeting 
had  the  section’s  largest  attendance, 
20(1  men  and  women,  and  interest 
was  high  even  if  discussion  was  low. 
In  its  business  session  the  new  bv- 
laws  for  the  section  were  adopted 
as  presented  by  Past  President  Mai 
Mon,  .Salt  Lake  Ciitv. 

Higher  secondary  distribution 
soltages  lor  commercial  installations 
was  made  the  subject  of  a  panel  dis¬ 
cussion  following  a  talk  by  Reed  ol 
(ieneral  Klee  trie  Co.  on  "Fault  Lur- 
retit."  I  he  latter  described  the  ac¬ 
tion  of  fault  curient  in  service  eejuip- 
ment  and  showed  new  devices  de¬ 
signed  to  contain  such  faults  safely. 

On  the  panel  on  higher  secondarv 
voltages  were  Walter  (iordon,  1  a- 
coma  consulting  engineer,  Lvsle 
(ileason,  .Seattle.  \V.  A.  (iallotte,  I'li- 


from  iiaiional  office-— Kccrc-u  (.o^aii,  I  \F1  sc-crctars;  Frank  i-nci-  chairman,  and  Rill  fiaffnrs.  NM  Section,  sc-crrlarv-trc-asurer. 

Stetka,  NFPA  enffineer.  Ki^ht,  Ra>  O'lears,  Sorthvtectern  confer-  Between  them  all  arrangementc  uere  coordinatc-d 
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Nch  Mfxito  C'.hapirr  joinrd  the  Souihucsi<-rn  V-dion  anti  M-nl  C^t-orgr  kolb,  Alhuqut-r<|iir 
iiispttlor,  Mrs.  and  Kobrrl  Thonipsttn,  stair  rUtlrical  rnginrrr,  E.  S.  Hull,  insprttnr 


get  Sound  Power  it  Light,  and  Beit 
Hard),  Laconia  chief  electrical  in¬ 
spector.  Brought  out  in  the  syinjMi- 
sium  was:  that  higher  voltages  mean 
savings  to  customers;  that  dry-t\|)e 
translormers  can  be  used  with  siu- 
cess;  typical  voltages  incliule  120 
208-v  V.  277/480-v  Y.  240/4 1-v  V. 
265/460-v  V;  that  grounding  and 
bonding  must  lie  done  with  great 
care;  that  mixed  voltages  in  the 
same  raceway  make  color  ctxliug 
very  im|)ortant,  especiallx  wheie 
neutrals  are  employed. 

No  two  sjieakers  could  base  fitted 
so  well  into  a  progiam  to  enlighten 
insjjeitors  as  to  some  of  the  less  un- 
derstoorl  complications  i  elating  to 
static  charges  and  ha/aidous  loca¬ 
tions,  particularly  hospital  u{K'rating 
rooms,  as  Howard  Poll-and,  L’.  S. 
Bureau  of  .Mines  health  and  saiet\ 
engineei,  and  Kent  Stinei,  former 
ins|>e(tor,  now  with  BullDog,  De¬ 
troit.  Polland,  describing  the  nature 
of  static  electricity  as  (om])ared  to 
‘‘current” electricity  and  demonstrat¬ 
ing  how  easily  it  is  genet ated.  set  the 
stage  for  Stiner,  who  talked  of  means 
to  contiol  and  drain  it  olf  safelv. 

Polland  showed  that  static  charges 
.ire  generated  when  two  substances 
of  somewhat  different  charactei 
touch  and  then  sepaiate.  whereas 
curretit  de|K'tids  upon  magnetism. 
He  advcKated  projK‘r  giou  tiding, 
bonding,  use  of  static  detectors,  hu¬ 
midification  atid  elimination  of  noii- 
conclucters  as  much  as  possible  in 
hazardous  locations. 

Stiner,  for  10  yeais  a  membei  of 
the  NFP.\  committee  5b  for  the  in- 
sjiectors,  told  of  the  preparation  and 
adoption  of  the  Hospital  ()[K-rating 
R(X)m  .Safe  Pi  at  tic  es  ccxle  published 
by  NFP.V  as  Bulletin  .5b.  Since  the 
National  Fdectrical  Caxle  does  not 


COCCI  this  pioblem  he  acKixated  that 
cite  and  state  legislation  adopt  the 
st.indarcl.  He  stressed  the  necessity 
for  following  all,  not  paits  onh. 
ol  the  recpiiremeiits  and  that  rigid 
rules  |oi  |X‘rsonnel  and  maintenance 
be  enforced. 

.\  ccxle  panel,  consisting  of  Be\- 
erly  Travis,  consulting  engineer; 
chairman,  H.  B.  Whitaker,  I'nclei 
wiiters’  Laboi  atories.  New  5oik, 
Kent  Stiner,  BullDog;  ('.hris  Klawa. 
Oregon  State;  H.  H.  Watson,  (i-F, 
Bridgeport;  Falwarcl  Tubbs,  Belling¬ 
ham  insjiector;  C'.lilf  .\tkins.  Oregon 
State,  heard  cpiestions  and  sought  to 


gi\e  answers.  Only  two  motions  loi 
Kxle  changes  weie  passed;  (1)  That 
no  dual  latings  on  caps  and  lecepta 
cles  be  allowed  ((iray  reported  an 
elec ti(x ution  from  a  cap  entering 
wrong  and  eneigiziiig  the  ground¬ 
ing  wiVe);  (2)  that  fixtures  be 
maiked  with  temix'rature  limita¬ 
tions  if  wire  used  comes  within  S 
in.  of  the  lamp  ballast. 

In  the  election  of  officers  )ch’  F 
(.ra\.  Portland  chief  iiis|x?ctor,  was 
skipped  a  grade  to  be  the  new  presi¬ 
dent;  Fdwaicl  M.  Tubbs  remained 
first  \ ice- president;  F.ldoii  Shiilo, 
BiHiiigs.  became  second  vice-presi 


At  left,  lAEI  Prrsidrnt  Rrnr  La  Belle,  Montreal,  uith  Lhesiei 
Hefner,  SW  Section  president.  Ri^hl,  Thomas  Saunders,  nes* 


thief  of  Lalifornia  Hisision  of  Industrial  Safely,  with  E.  E.  C'jirl- 
ton.  chief  eletirical  safris  engineer.  lAEI  third  vice-pre»ident 
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Cuts  Material  Costs  and  Tree  Trimming 

A  KW  Spacer  Cable  system  can  be  installed  for  as 
little  as  one  half  the  cost  of  standard  pre-assembled 
aerial  cable! 

Compared  to  open-wire  weatherproof,  the  reduced 
tri'e  trimming  and  improved  system  dependability  re¬ 
sulting  from  messenger  supported  cables  can  justify 
the  spacer  system’s  slight  additional  cost. 


One-Piece  Design-Supports  1200  Pounds 

New  solid  spacer  design  has  no  loose  parts  nor  mov¬ 
able  pieces  .  .  .  it’s  simple,  reliable  and  strong.  Can 
support  a  minimum  distributed  load  of  1200  pounds. 
Easy  to  install,  since  only  one  conductor  is  handled 
at  a  time.  Snap-in  grommets  shapt'd  to  ease  installa¬ 
tion.  Can  Ix'  ust'd  with  or  without  crossarms;  stand¬ 
ard  hardware  available  from  many  suppliers. 
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With  its  unique  new  spacer  design,  K  W  now  offers 
you  unsurpassed  dependability  and  handling  ease 
for  cable  systems  operating  at  5  to  15  kv,  by  using 
only  one  spacer  for  the  whole  range  of  voltages. 

No  tools  or  tightening  necessary:  entire  spacer 
system  snaps  in  and  loc'ks. 

The  system  consists  of  four  parts:  ( 1 )  Phase  in¬ 
ductors  ( EC  grade  aluminum,  minimum  conduc¬ 
tivity  62  per  cent,  insulated  with  Polyethylene  or 
Butyl  rubber  with  Neoprene  jacket);  (2)  Special 
high-strength  messenger;  (3)  Molded  one-piece 
spacers;  (4)  Molded  Neoprene  cable-retaining 
grommets. 

Standard  hardware  is  available  from  leading 
suppliers.  C all  your  Kaiser  Aluminum  sales  office 
or  KW  distributor  for  immediate  service  and  full 
information. 

Kaiser  Aluminum  &  Chemical  Sales,  Inc.,  1924 
Broadway,  Oakland  12,  California. 


Reduced  Spacing  Improves  Appearance 

Compared  to  optm  w’ire,  closely  spaced  conductors 
prest'nt  a  neat,  compact  arrangement  that  improves 
appearance  wherever  it  is  installed.  Close  6-inch  spac¬ 
ing  also  improves  system  electrical  characteristics  . . . 
pt'rmits  easy  phase  identification  and  proper  load 
balancing.  Usual  installation  practice  is  approxi¬ 
mately  35  spacers  per  1000  feet. 


ALUMINUM 


Sunday  Evenings.  ABC-TV  Network  •  Consult  your  local  TV  listing. 


See  “MAVERICK 


For  phone  number  of  rlosert  tep>e\ettlalit‘e  ree  adi'etH  in^  index  in  hark  of  hook. 


100  Meetings 
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N0W...all 


FOR  LASTING 
PERMANENCE! 


...AT  NO  INCREASE  /N  Pmi 


Concrete  tiiht!  Every  size  connector  end 
coupling  up  to  2".  Why  settle  for  ordirary 
fittings  when  etp  gives  you  ill  this: 

•  New  sparkling  Zinc  Chromate  over¬ 
plating  tor  lasting  permanence.  Salt 
spray  tested  to  retard  corrosion 

•  Exclusive  pre  set,  deep  slotted 
STAKED  screws  No  backing  out  for 
conduit 

•  Concrete  tight  with  heaviest  gauge 
wall  thickness  U  L.  file  card  E24788 

•  Precision  bevelled  edges  with  extra 
heavy  duty  locknut 

•  One  piece  solid  tubular  steel- can.not 
open  or  spread  Sized  for  uniformity. 

•  Available  m  *2  .  ^4  ,  1  ,  m  tone 
screw  type)  and  1>2  and  2  (two 
screw  type) 


CONNICT  WITt- 


eon  BCOMOMY 


WEST  COAST  REPRESENTATIVES: 

WEINGART  &  LUSTIG 

1567  E.  25th  Str**t  le*  AngcUt  II,  Calif 
AOamt  3-4111 


ELCCTmC  TUBE  PRODUCTS 
74-16  Grand  Avanua,  Maipalh  IN.Y.C.I,  N.  Y. 


dem  and  U .  1..  (iallnev  was  re¬ 
elected  secretary- treasurer.  On  the 
executive  council  Cliff  .Atkins,  Ore- 
jron  State  insjjector,  was  named  can¬ 
didate,  II.  S.  .Morr,  Salt  Lake  City, 
delesate,  \V.  R.  X'olheye,  Oregon 
state  chief  inspector,  and  joe  Gray, 
alternates.  On  the  executive  com¬ 
mittee  Loren  C'-hristenst-n,  .Salt  Lake 
inspector,  .Mark  Lundy,  Idaho  chiel 
inspector,  J.  1).  (iawne,  .Seattle  (iity 
Light;  ).  Hyde  Stayner,  L'tah  Power 
&:  Liglit;  T.  .M.  Wiclrig,  (ieneral 
Electric;  Beverly  Travis,  Seattle; 
and  James  Paxton,  S|K)kane,  were 
named. 

Southwestern  Section 
Code  Shops 

With  even  more  success  than  in 
previous  years,  the  Southwestern 
Section  met  250  stiong  at  the  Fla¬ 
mingo,  .Santa  Rosa,  .Aug.  Sl-.Sept.  3 
and  made  its  three  code  woikshops 
the  backbone  ol  the  annual  meet¬ 
ing.  In  addition  to  the  previouslv 
mentioned  speakers  addressing  both 
meetings,  this  section,  presided  over 
b\  President  Chester  Hefner,  San 
■Mateo  county  insjiectoi,  heard  only 
one  more  speaker,  the  new  duel  of 
the  Caliloinia  Division  ol  industrial 
S.ifets,  1  hennas  N.  Saundeis.  F.\en 
the  time  was  extended  to  a  f<)ur-da\ 
meeting  to  better  accommodate  the 
workshop  idea.  Incoming  president 
Finest  Nelson,  San  Leandro  duel 
ins|)ector,  who  oigani/ed  and  con 
ducted  the  workshops,  declared  that 
next  seal’s  svorkshops  would  jnoba- 
bly  increase  in  number  so  th.it  one 
on  public  iclations  loi  the  inspector 
could  be  provided. 

President  Hefner  stressed  the  ini 
|>c)itance  of  chajitei  activity,  calling 
chapters  the  roots  of  the  organi/a- 
tion.  He  spoke  esiK-cially  of  the  in¬ 
terchange  of  o|)inions  and  comment 
and  felt  that  with  such  training,  plus 
the  promised  ccniises  for  electric.il 
inspectoi  training  being  prepared 
by  the  section  educational  commit 
tee  the  das  when  inspectors  could 
rise-  to  piofessional  status  would 
come  sooner. 

I  he  New  .Mexico  (diapter,  long 
a  part  of  the  Western  Section,  was 
welcomed  into  the  Southwestern  .Sec¬ 
tion  and  thought  given  to  luture  an 
nual  mc-c-tings  in  that  state. 

.Saunders  atuiounced  that  revisioti 
of  the  C'.aliforni.i  State  Safety  Orders 
were  in  process  and  iiuitecl  inspec¬ 
tor  pai  tic  ipatiun.  It  is  im|H)rtant 
that  the  orders  tiot  lag  behind  new 
electrical  cleselopments.  he  said.  He 
praised  the  cooperation  existing  be¬ 
tween  cits  atul  coiiiUN  ins|)t‘ctois  atul 
the  state  inspectoi s  and  ho|)ecl  to  in¬ 


crease  the  staff  to  cover  induitrial 
farms. 

Lhe  important  changes  in  the  new 
19.59  edition  of  the  National  Electri¬ 
cal  Ccxle  were  detailed  prior  to  the 
workshoj)s  by  H.  B.  Whitaker,  Un¬ 
derwriters’  Laboratories,  New  York, 
who  l>ecame  the  new  secretary  of 
the  NF'P.-\  electrical  code  correlat¬ 
ing  committee  when  Merwin  Bran¬ 
don  became  president  of  UL. 

Presiding  over  the  individual 
workshops  were:  Residential— Hor¬ 
ace  Lee.  Oakland,  chairman;  How 
aid  Reymers,  UL,  secretary;  Com- 
merc ial— .-Anthony  F'.  Nastro,  .Sacra¬ 
mento,  chairman;  ().  Ci.  Wedekind, 
I'L.  secretary;  1  ndustr ial  —  L.  O. 
'Frim,  Burbank,  chairman,  C'.harles 
F.  Brcxike,  secretary.  Each  work 
shop  was  well  attended  and  discus 
sion  was  rampant.  Out  of  the  clis 
cussion  jelled  certain  definite  reccim- 
mendations  for  code  changes  which 
were  then  brought  before  the  entire 
binly  for  ratification  on  Wednesdas 
afterncxm  and  Fhursclay  morni»g. 

Meanwhile  in  such  discussion,  par¬ 
ticularly  with  members  of  the  na¬ 
tional  ccxle  panels  present  (such  as 
H.  H.  Watson,  Kent  Stiner,  M.  Bran 
don,  H.  B.  Whitaker,  .Arthur  V'eit. 
etc.)  clearer  understanding  of  code 
intent  and  meaning  was  engendered. 
.Some  IS  |)roposals  for  changes,  some 
minor,  were  voted  as  submitted  by 
the  workshops.  Fhese  will  go  on 
through  the  proceduie  toward  the 
next  ccxle. 

Fncloi  sement  was  given  a  projx>sal 
which  Eustace  Soares  has  submitted 
to  change  .Article  2.50-53  making 
mandatory  the  use  of  a  common 
grounding  conductor  in  order  to 
provide  a  low  impedance  fault  path. 

Dc*ath  caused  by  breakdown  of 
submersible  lighting  units  in  a 
swimming  pcxil  brought  action  to 
correct  conditions  found  by  interim 
amendment  rather  than  waiting  un 
til  the  next  ccxle.  .-Another  imjXJT- 
tant  change  voted  was  to  permit 
lighting  ecpiipment  of  higher  volt¬ 
ages  less  than  8  ft  from  the  flexrr  if 
piojx*ily  installed. 

('.arsten  Henningson  of  General 
Electric  computer  department  ap 
pearecl  before  the  inclustrial  work¬ 
shop  to  explain  that  because  of  ex 
treme  sensitivitv  of  ccitain  functions 
of  transisters  in  computing  machines 
it  is  impossible  to  comply  with  the 
grounding  rules  in  the  ccxle.  He  was 
asked  to  submit  definite  projxisals  to 
the  pic)|H‘r  panel  for  its  considera 
tion  of  the  new  problem. 

Election  of  officers  advanced  Er 
nest  Nelson.  .San  Leandro,  to  presi¬ 
dent,  .Arthur  P.  A’esco.  San  Diego 
inspector,  to  first  vice-president. 


The  culmination  of  15  years  of  research  on  the  protection  of  transformer 
tanks  and  covers  from 

water,  icc. 


Shnog,  $uh, 

salt  spray  and  wind 


NOW. . . 

Pennsylvania 
Transformer 
proudly 
introduces 

THE  NEW 


FINISH 

for  all  Pole  Star 
Distribution 
Transformers 
and  Regulators 


V  nyl  with  Inner  Phosphate 


is  not  just  a  preparation ...  is  not  just  a  paint 

is  an  ALL  NEW  FINISH  that  will  double  the  tank  protection 
of  your  transformer  IN  ALL  LOCATIONS 


Distribution  Transformers  and  Regulators 


PENNSYLVANIA  TRANSFORMER  DIVISION 

McORAW-EDISON  COMPANY,  CANONSBURG,  PA. 


T>ni  pan  ftr  V.I.P.  Pptails 


&  V 


Here  is  what  V.I.P.  Finish  does 

for  your  transformer  and  regulator  tanks; 


V.I.P  FINISH 


'I'hc  iM‘w  V.I  .I’  Fiiiisli  for  l*ol<*Star  I )istril)iit  ioti  'Fraiis- 
formcrs  and  K**>;iilafors  is  mon-  fhaii  a  paitU.  Basically 
a  nnyl  finish  with  an  inru'r  phosphutf  coating,  \M.I’. 
Finish  >;ains  its  outstanding  «  haract4Tistics  from  careful 
preparation  and  pretreatinent  of  the  metal,  followed  hy 
met  K'uloiisly  controlled  application  of  the  various  coats. 

A  principal  n'a.son  for  the  amazing  weatherahility  of 
VM  I’  Finish  is  that  it  provides  not  only  <‘xtra-high 
pntyuiry  resistance  to  moisture,  alkali  and  acids  .  .  .  hut 
al.so  sets  up  a  secondary  or  insurance  harrier  that  prt*- 
vents  the  spread  of  «-orrosion  if  any  hare  metal  lx*comes 


Pretreats  tank  surfaces  to  resist  corrosion 
Prevents  spread  of  rust  if  scratches  occur  in  handling 
Provides  extra  high  resistance  to  moisture,  alkali,  acids 
Protects  against  incipient  corrosion  at  edges,  corners 
Produces  high-gloss  finish  that  long  retains  its  luster 

ex|M)S4Hl,  as  in  the  ca.se  of  accidental  s<  rat4hing.  Such 
s|K)ts  can  Ik*  touclu*d  up  with  complete  a.ssurance  that 
no  underfilm  corrosion  will  fK<  ur. 

VM.I*.  Finish  is  designed  to  siue  maintenance  costs. 
c*ven  when  transformers  and  regulators  are  ex|M)s<*d  to 
the  most  highly  c*orrosive  atmosphc'res.  Tests  prove 
this.  To  take  advantage  of  new  \M.l*.  Fini.sh  on  your 
n(*xt  distrihution  transformers  or  regulators,  contact 
Pennsylvania  'Pransformer  Division, 
Medraw-Kdison  (’’ompany.  ('anonshurg. 
Pennsvivania. 


THIS  IS  THE  5-STEP  V.I.P.  PROCESS  THAT  PROVIDES  ALL-WEATHER,  ALL-CLIMATE 
PROTECTION  FOR  POLE  STAR  DISTRIBUTION  TRANSFORMERS  AND  REGULATORS 


1.  In  the  first  step,  all  ex¬ 
terior  surfaces  of  the  tank  — 
made  of  copper-bearing, 
corrosion-resistant  steel  — 
are  shot- blasted  with  steel 
grit.  This  removes  all  scale, 
grease  and  dirt,  and  also 
provides  "toothage"  for  ad¬ 
hesion  of  the  first  coot  to 
the  steel  surfoce. 


2.  A  combination  chemical 
pretreatment  and  primer 
applied  by  the  Row  method 
simultaneously  form  a  phos¬ 
phate  coat  and  thin  organic 
film  on  the  clean  metal.  This 
is  the  V.I.P.  step  that  pre¬ 
vents  the  spread  of  corrosion, 
even  if  the  metal  is  scraped 
bare  in  spots 


3.  A  tough  vinyl  combines 
with  non-leafing  aluminum  to 
form  an  almost  impenetrable 
surface  against  moisture  or 
moisture  vapor. 


4.  An  alkyd-titonium  paint 
(used  successfully  on  Pole 
Star  transformers  for  many 
years)  is  fiowed  on  to  pro¬ 
vide  a  heavy  uniform  cover¬ 
age. 


5.  A  final  spray  coot  of 
blue-gray  alkyd-titanium 
paint  assures  a  smooth  finish 
with  a  maximum  gloss.  This, 
together  with  the  preceding 
coat,  forms  a  hard,  elastic 
finish  that  resists  weathering. 


The  V.I.P.  Finish  provides  a  total  thickness  of  3  to  4  mils  for  extra 
heavy  protection.  All  coots  ore  oven  dried  at  controlled  temperatures. 


LIFE  TESTS  AND  ACCELERATED 
TESTS  SHOW  SUPERIORITY 
OF  NEW  V.I.P.  FINISH 

Both  transformers  shown  here  were  exposed 
for  2500  hours  in  a  salt  spray  cabinet,  then 
were  placed  outdoors  in  an  industrial  atmos¬ 
phere  for  2’/2  years.  The  transformer  protected 
with  V.I.P.  Finish  (on  the  right)  shows  hordly 
any  effect  from  its  ordeal,  whereas  the  other 
transformer — which  started  with  a  good  finish 
by  previous  standards  —  is  badly  corroded. 
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Meetings  103 


CIhuiIes  Picric,  Fresno  insjieitor.  sci- 1 
onil  viic-prcsidcnt;  Paul  Davidson. 
Phoenix  inspector,  was  made  the 
nevs’  third  vice-president  and  l.ou 
La  F'ehr,  Alhambra  ins|K‘itoi,  re¬ 
elected  sect  etars -treasurer.  To  the 
executive  council  E.  E.  C.ailton. , 
Cialifornia  State,  and  .\rthui  Veit. , 
l.os  Angeles  (amntv  ins|)ector,  were  ! 
returneil,  with  Lhester  Hefner  and 
Barnes  .\lvcrson.  San  Bernardino 
Lountv.  as  alternates.  To  the  exeiu- 
tive  (ommittee  there  were  named; 
Lhester  Hefner,  past  president; 
Keainy  Byland,  .\ri/ona  Lhapter; 
(.eoiy;e  W.  Hasden,  C'.entral  Lalifoi- 
nia  Cdiapter;  E.  Warren  Small.  Ha¬ 
waii  Cdiapter;  I.  |.  Sandorf,  Nevada 
Lhapter;  I).  H.  Hansen,  Northern 
California  Chapter;  Lester  Wolditt. 
Sacramento  X'allcs  Chapter:  E.  \’. 
Muller,  .Southern  C^alifornia  Chap¬ 
ter;  {ieori»e  .\.  Kolb,  New  .Mexito 
Chapter:  H.  K.  Winterer,  retired: 
H.  C.  L’fer,  Rome  (lable  Co.:  and 
W.  .\.  Cyr,  EirciKU.Ai  Wrsr,  asso- 
liate  members. 

Next  annual  meeting  of  the  set- 
tion  will  be  held  at  the  .Mapes  Hotel 
at  Reno,  Sept.  18-21,  1‘Xib,  it  was 
announied  b\  l.a  Fehr. 


Meetings  Calendar 

OCTOBER 

]~/{ineaN  of  ftomr  Applianirs, 
San  ITic^o.  fall  <«>nfcu‘iur, 
UallMia  I’aik. 

‘1—Sational  Indmtruil  Srrvirri 
Ivtn..  .\oith\»ot  confi’ifiMf. 
Seattle. 

KMT— .V/s  f.  I'tah'Kotks  Mountain 
(.lia|>tcrs  ronfcieiuiv  Salt  l.ake 
('.it\ . 

'2't '29-- Hofk\  Moiititairi  h.lrtlrirol 
I  ritiiiir.  annual  roiwention. 
IfroadiiUMir  Hotel,  (.oloiado 
S|»iini:s, 

NOVEMBER 

'i  ti -/’(irifir  ('.oasl  l-.Irrtriial  I'sn., 
Hawaiian  tonfeiente,  I’linies' 
kainlani  Hotel.  Hotiolidn 

I'J  M— (.'rtn/id/dn  klrrlrifitl 

Western  /one.  (.eneial  anil 
Sales  I>i\ision  meetiii)'.  Ile-s 
iKiroiii’h  Hotel.  Saskatoon, 
Sask. 

K>  IT  — /’(./  I,  .idiniutsltnlh'r  Srrriivi. 
Kirkes's.  I’alo  Alto.  (  aid. 

Ki  I S  —  (.'.S ,  / .  Kiitiineeiint;  l>i\isions. 
I’alliser  Hotel,  (ali’ais. 

\ii'20-fiitrr  ltiiluslt\  tiirrn  h.ltrltic 
I'lilizniion  (diunril,  lith  an 
nnal  National  Kleitrii  Faun 
I’owet  lonleieme.  Westwaid 
Ho  ftotel.  I’liiH'iiiv. 

‘.fT  l>ei .  2-.Snri  litef,')  Htirrnu  of  Honif 
t  annual  F  let  trie  al 
and  Home  Xpplianie  Show. 
Flectrit  Knildint;.  IVdlMia  I’aik. 
San  Dietjo. 


Hm-ti  budget  priced  PENGO 

TENSION  STRINGING  "TEAM” 

for  faster,  safer,  lower  cost  wire  stringing! 

I 


NEW  PENGO  5S00  BWCP  TR-I  bullwtieel  cable  puller  pulls  sin|le  conductor  or  pulling 
line,  at  tensions  to  1,700  lbs.  at  3  mph  in  high  gear,  or  to  3.100  lbs.  in  low.  Takes 
reels  to  44"  wide  by  69"  diameter.  Neoprene-lined  bullwheels  take  manila  rope  to 
Uk"  diameter;  or  smaller  pulling  lines  and  conductors  Powered  by  2S  hp  gas  en¬ 
gine;  2  man  operation.  Ideal  tor  use  with  PENGO  6000  series  tensioners  (see  below). 


PENGO  SOOO  STR'l-34  combination  teitsioner  and 
reel  dolly  has  Neoprene-lmed  bullwheels  to  take 
conductor  sires  up  through  .96  (S66,  600  CM), 
handles  reels  to  34"  i  72".  The  PENGO  6000  STR- 
1-64  is  similar  but  larger  and  stronger,  tor  larger 
and  heavier  reels  to  44"  x  72" 


Here’s  a  chance  to  gain  all  the  econ¬ 
omy.  speed  and  safety  of  tension 
wire  stringing  at  an  investment  that 
won’t  strain  your  line  construction 
equipment  budget. 

The  new  PENCiO  .S5(K)  Bullwheel 
Cable  Puller  pictured  above,  teamed 
up  with  a  PENGO  5(MK)  series  ten¬ 
sioner.  gives  you  a  wire-stringing 
combination  that  keeps  the  conduc¬ 
tor  in  the  air  all  the  way,  makes  it 
easier  and  safer  to  string  over  ener¬ 
gized  lines. 


PENCiO  tension  wire  stringing  equipment  is  available  for 
any  size  conductor,  for  all  stringing  conditions.  You'll  be 
hours  and  dollars  ahead  to  consult  us  now  on  planned  line 
construction,  \Vc  insite  sour  inquiry.  Dept.  E  10 


New  PENGO'MILLER  Line  Stringing  Swivels 

Special  models  of  the  well  known  MILLER  swivels  have  been  redesigned 
specifically  for  tension  line  stringing  use,  through  collaboration  between 
Petersen  Engineering  Co.,  Inc.,  and  Miller  Swivel  Products,  Inc. 

The  result  is  a  reliable,  heavy  duty  swivel  of  proper  dimensions  to  pass 
through  stringing  sheaves  and  bullwheel  grooves  easily,  without  damage. 


PETERSEN 


ENGINEERING  CO., INC. 
Santa  Clara,  California 

Telephone  AXminsfer  6-7712 


"Settuce  (MeoKd 

A  Statement  of  Policy  from  Jim  Grindell,  General  Sales  Manager 
KiHark  Electric  Manufacturing  Company 

VVe  are  proud  of  the  |M>sitiou  Killark  (xcupios  as  the  leader  in 
manufacturing  aluminum  <'onduit  fittings  and  fixtures.  That 
U'adership  results  from  piotKH'ring  the  use  of  aluminum,  steadily 
expanding  our  line  and  following  a  dt*dicatt‘d  |K)liey  of  st'rvice  to 
the  contractor  and  wholesiiler.  Killark  can  give  you  these  ad¬ 
vantages. 

1.  Lonfi-tcrm  Experience.  More  than  FOHTY-KIV'K  years’ ex|x*ri- 
en<e  in  the  manufacture  of  conduit  fittings,  together  with  almost 
twenty  years  as  exclusive  manufacturers  of  ALUMINUM  fittings 
gives  us  the  ‘‘know-how”  that  »omes  with  time  and  ex|H*rience. 
Killark  is  the  pioiux*r  in  this  field. 

2.  .\f(Hlern  Design.  We  are  continually  improving  dt'Sign  and 
expanding  the  line  hy  adding  new  items.  Aluminum  fittings  have 
definite  advantages  in  that  they  are  rust-frc'e,  more  corrosion 
resistant,  lighter  and  therefon*  easier  to  use. 

3.  ('oniplete  Line.  Not  just  a  few  s|H*cial-puriH)s*'  products,  hut  a 
lull  line  in  a  complete  range  of  sizt's.  In  fact,  Killark  offers  the 
most  complete  line  of  all-aluminum  fittings  and  fixtur»*s  in  the 
country  t(Mlay,  and  they  are  comindif ivt'ly  prictxl. 

4.  Elfieient  Distnhution.  Thi*  United  States  and  Uanada  art* 
thoroughly  and  efficiently  covennl  hy  21  t‘X|H*rienct‘d  KK'ctrical 
.Agents.  More  that  half  of  these  nu'n  have  Ikhmi  with  us  ‘Ja  years 
or  more.  'There  are  ‘20  strategically  lo<  att'd  warehouse's  Irom  which 
prompt  (h'livery  is  madt“,  giving  yexi  taster  se'rvice. 


ELECTRIC  MANUFACTURING  COMPANY 
Vandeventer  and  Easton  Aves.  •  SI.  Louis,  Missouri 


Aliwuca'ft  CoNCpCete  Line  o|  ASunukumi  FiUiit^ft  &  Fixtui^d 


OVER  4500  ITEMS 


EXPIOSION-PROOF  MOTOR-STARTER 

FIXTURES  ENCLOSURES 


DUST-TIGHT  FIXTURES  VAPOR-PROOF 
FIXTURES 


CIRCUIT  BREAKER 
ENCLOSURES 


JUNCTION  BOXES  PLUGS  &  RECEPTACLES 


SWITCHES-PILOT  LIGHTS 


EXPLOSION-PROOF 

FITTINGS 


Huuu)  Utiu^d  at  KiUMi" 


SERVICED  BY  27  KILLARK  REPRESENTATIVES... 


ATLANTA  8 

Ernest  T.  Loyd,  Inc.,  69  Mills  St.,  N.  W, 
BALTIMORE  27 

Eastern  Soles  Co.,  1561  Lister  Rd. 

BOSTON  27 

Electrical  Agencies,  Inc.,  49-51  “D"  St. 
BUFFALO 

Eberhordt  Electric  Sales,  278  Johnson  St. 
CHICAGO  12 

Jack  L.  Rowe  &  Son,  2039  W.  Jackson 
CINCINNATI  37 

Arthur  L.  Ehlers  Co.,  1031  Meta  Drive 
CLEVELAND  14 

Lusty-Thomson  Co.,  2140  Hamilton  Ave. 
DALLAS  2 

Geo.  E.  Anderson  Co.,  1901  Griffin  St. 
DENVER  4 

Kenneth  B.  Schumann  Co.,  1073  Galapago  St. 
DETROIT  14 

Riecher  Electric  Soles  Co.,  8319  Mock  Ave. 


KANSAS  CITY  8 

Wm.  B.  Terry  Orgonization,  616  W.  26th  St. 
LOS  ANGELES  33 

Kenneth  Anderson  Co.,  123  South  Myers  St. 
MILWAUKEE 

Martin-Goertner  Soles  Inc.,  1  108  North  Third 
MINNEAPOLIS  2 

Harry  P.  Smith  Co.,  826-27  Andrus  Bldg. 

NEW  YORK  CITY  33 

W.  J.  Wickenheiser  Co.,  600  West  181st  St. 
OMAHA 

W.  C.  McConkle,  81  15  Gold  Ave. 

PHILADELPHIA  3 

Harry  G.  Anschuetz  Co.,  1  1  3-1  1  5  N.  23rd  St. 
PHOENIX 

Kenneth  Anderson  Co.,  c  o  Mr.  Melvin  C.  Long, 
422  S.  7th  Ave. 

PITTSBURGH  9 

Crescent  Sales  Co.,  Inc.,  4830  McKnight  Rood 
RICHMOND 

W  E.  Sullivan,  Jr.,  621  1  A  West  Broad  St.  Rd. 


SAN  FRANCISCO 

F.  M.  Nicholas  Co.,  714  Horrison  St. 

SEATTLE  4 

Northwestern  Agencies,  Inc., 

4  1  30  First  Ave.,  South 

CANADIAN  REPRESENTATIVES 

EDMONTON,  ALBERTA 

A.  H.  R.  louden  Agency,  7608  —  88th  Ave. 

MONTREAL.  QUEBEC 

Harry  J.  Utenmon,  5235  Kentmgton  Ave. 
REGINA,  SASKATCHEWAN 
MacKoy-Morton,  Ltd.,  2226  Dewdney  Ave. 
TORONTO,  ONTARIO 
Hodgson  &  Powell  Co.,  Ltd.,  Box  123, 

Postal  Station  K,  1909  Yonge  St. 
VANCOUVER  9,  BRITISH  COLUMBIA 
Griffon  Sales  Limited,  551  West  8th  Avenue 
WINNIPEG,  MANITOBA 

MacKay-Morton  Limited,  183  James  Ave.,  East 


...AND  DISTRIBUTED  FROM  20  COASTTO-COAST  WAREHOUSES 

*•  * 

ATLANTA  CHICAGO  SEATTLE  • 

BOSTON  ST.  LOUIS  PHOENIX  ,  *•,, 

BUFFALO  CLEVELAND  CANADA  •  •  *  * 

PHILADELPHIA  DALLAS  VANCOUVER  •  • 

PITTSBURGH  DENVER  WINNIPEG  •  * 

DETROIT  SAN  FRANCISCO  EDMONTON,  ALBERTA 

CINCINNATI  LOS  ANGELES  TORONTO 
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Tiger  Brand  Electrical  Wire  &  Cable 

A  standard  cable  for  every  special  Job 


•  Varnished  Cambric  Cable 

•  Interlocked  Armor  Cable 

•  Special  Purpose  Wire  &  Cable 

•  Aerial,  Underground  and 
Submarine  Cable 


Asbestos  Wire  and  Cable 
Mold-Cured  Portable  Cord 
Shovel  &  Dredge  Cable 
Paper  &  Lead  Cable 
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What’S  the  difference 

in  electrical  cable  ? 

New  @  Tiger  Brand  Amerbestos— Type  IPE 
withstands  both  high  temperature  and  moisture 


Typo  IPE  stands  for  Irradiated  Polyethylene.  By 
cx)mbining  IPE  insulation  with  asbestos  in  our  new 
Tiger  Brand  Amerbestos  Cables,  we  get  excellent 
resistanc-e  to  both  high  temperature  and  moisture. 

(Conventional  asbestos- varnished  cambric  cables 
were  good  for  high  operating  temperatures  but  had 
little  resistance  to  moisture. 

The  new  irradiaUxl  polyethylene-asbestos  cable. 
Type  IPE,  is  superior  in  every  way  to  c-onventional 
AVA  cable  and  it  cx)sts  you  no  more.  You  get  the 
same  physic-al  dimensions,  finisht'd  appearance, 
and  safe  operating  tempc^raturc'S. 

Subjecting  the  polyethylcme  to  a  high  voltage 
electron  Ix'am  clauses  it  to  lo.se  its  thermoplastic  na¬ 
ture,  thus  pc'rmitting  its  opc-ration  at  much  higher 
t(*mix'rature.s.  Polyethylene  so  treated  is  known  as 
"irradiatcxl  polyethylene”  and  the*  pr<x‘c*ss  has 


proven!  highly  sucn'cnwful  in  sc'vere  fic'ld  applications. 

I'he  big  difference  is  that  you  c-an  now  use*  the 
cable  for  many  more  applications  such  as  outdextr 
crane  wiring,  forc-cn!  draft  fan  motors  for  boilers 
and  other  Icx-ations  rc*quiring  high  rcncistance  to 
lx)th  heat  and  moisture.  For  more  information, 
write  American  Steel  &  Wire,  Dept.  9211,  614  Su¬ 
perior  Ave.,  N.  W.,  t'lc'veland  13,  Ohio. 

I  Ttgrr  Hrand  and  AmfrhrtUos  art  rtgtBitrtd  tnidtmarkB 

©American  Steel  &  Wire 
Division  of 
United  States  Steel 

Stetl  fiCitH  Cmoi 

Tfnneti##  tMi  A  lr»n  Al«  Scwtlttin 

Stotee  Eim'* 


Test  results  show  superiority  of  Amerbestos  Type  IPE  Cable 

Three  5-f(x>t  samples  each  of  Tyie  IPE  and  Ty|>e  AVA  Cable  were  wound 
around  a  mandrel  8  times  the  diameter  of  the  cable  and  then  straightened. 
This  was  done  on  samples  after  heating  48  hours  at  130°C.  Samples  were 
then  immersed  in  water  at  50°C  for  one  week.  Insulation  resistance  read¬ 
ings  were  taken  during  this  inunersion  and  directly  before  breakdown.  The 
IPE  polyethylene  insulated  cables  retained  their  high  insulation  resistance 
averaging  333,000  megohms  against  36.9  megohms  for  the  varnished 
cambric  AVA  cables. 

Dielectric  Strength  average:  Polyethylene  31.2  KV,  varnished  cambric 
AVA  7.06  KV. 


Coppor 

Conductor 


AsbMtot 


Irradlatid 

Polyothyiono 


AsiiMto* 


Asbottos 

Braid 


For  bhottf  numhrr  of  rlo'K\l  trptr\rtilalh'e  \fe  adfrrliung  indfx  in  back  of  hook. 


Uni 
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Thu>rr  l>ri\e  siilistation  al  Kiihlaiul,  Wash.,  is  out-  of  Itso 
Bonni-silli'  Pout'r  .\<liiiinistralioii  iiislallalioiis  that  siippls 
{MiMcr  to  the  rirdrir  system  that  uill  Ih'  taken  oser  this  fall 
hy  the  eitv  of  Richland  from  Atomic  tneri>y  C  ommission 


rix'  impiessise  spilluas  of  Priest  Rapids  Dam  of  (•rant  Counts  PI  1) 
is  1,112  It  loni;,  and  has  22  hass.  Pies<-nt  tontiact  ssith  MerrittA  hap- 
man  .A-  Vott  C  oip.  is  >‘H  .HStl.tMMl,  and  adflition  of  ls*o  more  generators 
will  hiing  the  total  ti>  alMint  ViS.tMNI.INHI.  Work  has  just  started  on 
W  anapimi  Dam  at  a  site  upstream  on  C  tdmnhia  from  Priest  Rapids 


Kelinan  Klee  trie  Cas.,  l.os  Angeles,  has  put  its  new  deselopmeiit 
lalHiiators  into  set  sice.  Ungineer  at  the  console  ccmtrctls  ciii- 
lents  as  high  as  2IMI.(MNI  amp  while  testing  new  design  ideas 


rile  new  l>(l,INNI.kw  generating  unit  at  light  will  Im-  going  on  the 
line  tor  Hawaiian  F.lectrii  C.o.  at  alMiiit  the  time  sou  are  reading 
this.  It  tilings  the  III.CO  sssteni  to  a  lapacits  of  tIMI.IHMI  kw 
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Management 


Burns  Creek  Attacked 

Kil  Nauglilon.  I’l.ili  1‘own 
Light  C'.o.  j)re>iilcm.  spoke  out  li>ne 
fiilU  against  the  propostil  Hums 
('.reek  projftt  on  tlie  .Sn.iko  Risei. 
Naughton  attaikcil  a  statement  l)\ 
a  ranking  Huiean  ol  Redaination 
ollitial  vshith  saiil,  "these  people  — 
prelereni  e  t  nstoinei  s— now  ha\e  nm 
traits  lor  powei  with  the  leileial 
government  anil  we  believe  that  thev 
shonlil  lontinne  to  reieive  trom  tin- 
leileral  government  powet  to  meet 
their  growing  loads." 

Naughtoti  poititeil  out  that  a  logi 
lal  extetisioti  ol  this  reasoning  would 
he  lot  the  hiirean  to  hnild  steatn 
eleitrii  platits  lot  prelerenie  i  us 
totnets  whetievet  thev  tun  out  ol 
hvdto  power. 

rite  projeit,  adtttittedlv  a  , 
power  ptojeit.  has  heeti  attaiked  hv 
.Senator  Bat  t  v  (toldwatet  itl  .\ti/otia. 
.(till  tnote  teietitiv  hv  ollii  i.ils  ot  the 
Idaho  Rowet  Lo..  the  I'tah-W’vo 
ming  loal  opi-iatots  unions  and  the 

NAM. 

Seeks  Increase 

I'uhlii  Si't  V  it  i'  ( .o.  ol  (.oloiado  is 
platming  to  appiv  soon  lot  an  iti 
i  t  ease  itt  eieittii  and  naluial  gas 
t  .ites. 

Roheit  I  Person,  piesident.  said 
.in  .ippliiation  lot  tin  iniii.iM-  is 
heitig  ptepared  lot  liling  with  tin 
(iolotado  Puhlii  I'tilities  (amnnis 
sion.  1  he  lotnp.itiv  w.is  gi.inted  its 
last  rate  inite.ise  |.mu.itv  L’7.  I‘.^.■>,') 

Otliiial  liguiis  (om|>iled  in  Ih.'tS 
show  the  presetit  i.ite  ol  letutti  to 
he  vvhiih  is  ,  helovi  wh.it 

the  Pl’C,  authoti/ed  in  I'.h^.a. 

Five-Man  Board  Petitions 

In  .iti  ellott  to  exp. mil  tnemhii 
ship  on  the  three  tti.iti  hoatd  ol  tin 
(•latit  (aiuntv  I  tilitv  Disttiit.  peti 
tiotts  hearitig  l..a(M(  names  have  heeti 
filed.  1  he  petitions  seek  to  set  uj»  .i 
live  matt  ho.itd. 

.At  least  l.l.'^ll  valid  natnes  are  le 


ipiited  to  htitig  about  ati  eleitio.i 
It  the  tiuttiher  tails  short  ot  that. 
State  Rep.  Rov  .Mutulv.  who  hrought 
about  the  petitiotis.  will  Ite  given  1.^ 
davs  ttiote  to  get  the  reipiired 
nuniher. 

t  he  petitions  lontetui  that  .i  live 
tnan  Pl'D  hoatd  would  provide  Int 
ter  lountv  wide  i e|)t esetit.ilioti  .ind 
tn.ike  it  possible  to  spread  ihi-  wotk 
lo.nl  lot  hittet  elliiietnv. 

Labor  Bucks  Water  Bill 

I  he  Slate  l  edetation  ot  L.ihot. 
.AH.-(’.1().  reietitlv  voted  down  .t 
pto|)osed  tesolutiott  that  would  pul 
it  on  teioril  as  opposing  Lalitoinia  s 
.SI. 7.')  billion  watet  |)lan  heiaiise  the 
projeit  would  detiv  lolliitivi-  h.ii 
gaitiing  rights  to  oigani/ed  l.ihoi 
1  he  tesolutiott.  itiomiiieiided  hv 
the  (i.ilitoi tii.i  .\ssoi  i.ttioii  ol  l  liiiii 
lal  W’otki’ts,  would  also  .tsk  (tovi-t 
not  Blown  to  lall  .i  spiii.il  session 
ol  the  legislatute  in  ItttiO  to  piovidi 
lot  union  oigani/ation.  lolleilive 
It.irgaining  and  prevailing  w.iges  oji 
st.ite  vv.itet  .ind  power  projei  ts. 

A  linal.  wateied  down  lesolutioii 
adopted  hv  the  L'.tMMI  delegates  in 
stun  ted  .Seiielaiv  (  |.  Haggeitv  to 

"do  evetvthing  in  his  |)owet"  to  woik 
lot  union  oig.ini/.ition.  lolleitiv. 
h.iigaining  .md  piev. tiling  w.iges  on 
si.ite  watet  ptojeits.  It  did  not  m.iki 
these  provisions  loiidiiioiis  lot  op 
posing  the  loiltnoming  bond  issue 
Another  eleiliii.il  woikeis  lesolu 
tion-that  the  ledet.itioii  loim  .i  sip 
.ii.ite  lommitlei-  on  powii— w.is  .dso 
di'leated  on  tile  i  ii  ottimi  iid.it  ioiis  o| 
the  lesoliitioiis  lonmiitlei. 

^  tleaiings  ate  hi  ing  In  Id  hv  the 
I'lah  Su|)tenie  Louri  to  deteiniine 
whethet  the  St.ite  ol  I 'tali  lati  tax 
i  i  al  propel  tv  owni  d  hv  .Moon  L.ike 
Lleitriial  Assoiiation  Ini.  and  the 
I’iiu.th  B.isin  lilephoin  Assn. 


Tacoma  To  Raise  Rates 

l.iioma  (!itv  l.igitt  Depaitment 
will  I  ill-  a  inw  late  siliedtile.  telleit 
tttg  .in  .IV  el  age  itni  e.ise  ol  7*2'i. 
with  the  hoard  ot  utilities.  Utilities 
Diieitor  Dean  Bat  line  dei  lares.  1  he 
hoard  voted  in  |une  to  atillioii/e  tin 
loitmilaiion  ol  a  new  siliediile,  hut 
must  give  linal  approval  helote  the 
new  rates  go  to  the  Uitv  (aiuinil  loi 
.ntion.  1  he  iiiiie.ise  is  the  leioni 
mendation  ol  ,i  lonsulting  linn, 
wltiih  teiotmtiended  the  raise  to 
help  liti.iine  the  i  itv's  (iowlit/  powet 
ptojeit.  I  he  linn  indiiated  th.ii 
tates  mav  have  to  itnie.ise  up  to 
l,’>'';  Intoie  the  Sl.'tl)  million  hvdro 
projeit  is  lonipleted,  hut  iiiont 
mended  .i  .*>  to  7'r  itnie.ise  initi.illv. 
I  aioin.i's  aver.ige  tales  ate  lunentlv 
the  lowest  ol  ativ  iiiajoi  utilitv  in 
the  nation. 

Growth 


More  Geothermal  Power? 

SuiiesstuI  I  ompletion  ot  a  steam 
well  .It  .Steanihoat  Springs,  eight 
miles  south  ol  Retio,  has  heeti  an 
nouined  hv  .Magni.i  Power  C'.o.,  de 
velopei  ol  the  steam  wells  in  (ieyset 
ville.  (i.dil.,  now  hi  ing  developed  hv 
P(i  .itid  L 

.Ste.mi  W.IS  I'lii ounii't ed  at  ')(•(•  It. 
.ind  the  well  had  a  lotititiuoiis  out 
put  ol  steam  i.ip.ihle  ol  ptoduiiiig 
.III  estim.ited  L.'ttMi  kw  ol  eleitiiiitv 
1  he  well  is  luneiitlv  being  dee|> 
eiieil  witli  the  expeit.ition  that  the 
volume  .ind  piessuie  ol  the  geo 
tin  t  III. il  steam  will  he  ini  t  eased. 

"  I  his  disioveiv  i.in  prove  to  he  .i 
verv  valu.ihle  addition  to  the  hash 
iioiioinv  ol  Nev.id.i,'  st.ited  B.  ('.. 
.MiUaln-.  piesident,  in  .innouin  ing 
the  new  .M.igni.i  well.  ".\s  .i  new 
souiie  ol  ihe.ip  .ind  .ihund.ini  pow 
ft.  this  well  is  iiigentlv  needed. 

.Most  ot  the  power  lot  the  Reno 
.ire.i  is  piinli.ised  lioin  P(>  and  F 
hv  the  .Siena  P.nilii  Power  Cio. 

Siena  P.nilii  Power  President 
Flank  li.nv  lautioned  that  the 
steam  londitioiis  weie  not  suitable 
tor  powet  genet  at  ion  hut  he  hail 
loiilidiine  th.it  il  the  piitpi-r  steam 
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Faraday  plant  nf  I’nrilaiid  (.ciicral  Flttlrn  (  o.  iioh  has  a  iit-u  ^rncrator  that 

hriiif's  total  lapatit)  to  4-(,tHMI  ku.  Faraday  uas  first  of  P(>F’s  fisr  hydriH’Irttrir  projeits 
on  the  Clarkanias  Kiser.  It  ssas  tonipleted  earls  in  hNMi  and  (onipletelv  rebuilt 
alter  the  plant  "ran  assas”  on  June  ‘Jl,  I9IIH.  and  deniolished  all  of  the  generators 


was  (lu'ic  Ma^lIla  (ouKI  liiul  it.  .biii 
la  I'atilit  has  an  at i all^e■ml•lU  with 
.Marina  lo  niili/f  tin-  steam  lot  pow 
er  ation  wlun  a  piDpir  tpian 

tity  and  ipialitv  ate  asailahle.  I  tats 
sinnmcd  np:  “Were  intei ested— and 
hopelnl." 

►  .S.  I,.  Sihlev  has  annonnteil  the 
stal  l  ol  ( onstnn  t  ion  on  !*(•  .ind  h  s 
(ieysfis  fhtliit  power  ^eneiatin^ 
station.  .Xnnonnt  enient  h\  the  steatn 
lirodntei  inditates  that  steam  wells 
are  already  prodmin^  in  ext  ess  ol 
the  P(>  and  K  plant  i ttpiii cmeni  ol 
2.'»l),()()()  11)  per  hom.  hnt  l’(.  and  K 
ollitials  intend  to  wait  until  the 
present  plant  is  in  opeiation  helot  e 
making  other  tapatitv  additions. 

Also  to  st.nt  Oit.  I  is  woik  on  a 
powei  house  on  the  kings  Rivet. 

►  W'ashittgtott  Water  I’ovset  (a».  h.ts 
annonm  eil  t  ttnsti  itt  tion  w  ill  start  on 
a  1.1  mile.  2.10  kv  powi  t  litie  extetnl 
ing  south  troni  l.ewistoit.  Id.iho.  The 
line  will  tonnett  with  .t  sittiil.n  line 
heing  built  hv  Id.iho  I'owti  (io.  .md 
will  link  the  Washington  W.tter 
Power  system  with  hlaho  Power's 
.Snake  River  dams,  (lost  ol  the  line 
will  be  $I..5  ntillioti  and  will  piovide 
lor  an  interehange  ol  power  helween 
the  two  utilities.  I  he  line  is  ronteil 
witliin  three  miles  ol  the  proposed 
Mountain  Sheep  Dam  on  tlte  Snake 
River,  where  the  Paeifie  Northwest 
Power  Cio.  has  applied  lor  license  to 
build  a  dam.  Com|)letion  date  lor 
the  line  is  July  lOOO. 


Market 

Development 


New  Service  Center 
For  Denver 

Public  Set  vice  (io.  ol  (lolorado  has 
stalled  o|)ei .itioiis  in  .i  new  Sl.2.')0. 
000  electric  service  centei  at  270 1 
W.  Seventh  \ve..  I)enver.  (ieiitei 
lor  ciistomei  elc’ctric  set  vice  in  the 
Denver  nieti opolitan  area,  the  of 
lice  headcpiartei  s  mote  than  .100 
cinplovees  .md  12,1  vehicles.  It  re 
p.iiis  e  nstomer  appliances,  tests  and 
inaint.iins  elec  ti  it  ineteis.  engineers 
.ind  III. lint. tills  overhead  .md  under 
gionnd  electric  lines,  ti.iiisloinieis 
,mcl  siihst.ition  ecpiipnient. 

riu'  center  has  a  lot.d  lloor  are.i 
ol  70.700  s(|  It  with  a  site  covering 
ne.nlv  O' 2  acres.  A  high  level  ol 
light  maintained  thronghont  the 
l.icilitv  (onsmnes  enough  power  to 
light  000  .iverage  honic-s.  In  .ire.is 
where  delicate  testing  ecpiipnient  is 
used  .md  where  rc'coids  .11  e  stored, 
tenipeiatme  .md  hmniditv  .ne  pic 
c  iselv  conlidllecl  the  veai  round. 

►  Seattle’s  anini.d  Parade  of  Homes 
w.is  held  the  week  ol  Sept.  20  through 
Oct.  7.  Most  ol  the  homes  were  all 
electric  and  six  complied  with  Oitv 
l  ight's  .Medallion  Home  iccpiiie 
nients. 


Drive  Directed 
At  Existing  Homes 

.\n  electric  range  promotional 
lanipaign,  aimed  speciliially  at  the 
market  in  existing  homes,  was 
laniuhed  Oct.  1.  iincler  sponsorship 
ol  the  l.os  .\ngeles  Departmenl  ol 
Water  Power  and  the  l.os  .Angeles 
Klee  trie  League. 

(.oiiseiisiis  is  that  electric  ranges 
are  ni.iking  np  a  lair  share  ol  the 
new  coiisti  nc  tion  niarkel  but.  be¬ 
cause  ol  the  cost  ol  rewiring,  they 
are  losing  out  in  existing  homes. 

Lo  overt onie  this  barrier  a  .S.15 
cash  wiring  allowance  will  be  paid 
thiongh  the  dealer  only.  I  he  allow¬ 
ance  and  the  tlepartmeiit's  wire-on- 
linie  program,  permitting  wiring 
costs  to  be  paid  over  a  two-yeai 
pel  loci  on  the  regular  bills,  will  be 
mentioned  in  a  series  ol  meiropoli- 
tan  and  t onnnnnitv  newspaper  ads. 

I  heme  ol  the  advertising  cam¬ 
paign  is  “.MiMlerns  Preler  Lleetrit 
taMiking.  "  I  he  adv eriisements  will 
lealnre  the  lact  that  the  tost  to  a 
laniilv  ol  lorn  anioimts  to  onlv  .$1.75 
a  month. 

1  he  newspaper  campaign  will  be 
supplemented  with  12-lt  posters  on 
street  buses,  radio  spots  .md  point- 
ol  sale  niateiial. 

l  o  stinuilate  wiring  sales,  a  $10 
tommission  will  be  paid  to  each 
salesman  who  sells  a  wiring  job 
along  with  each  range. 

1  he  campaign  will  rmi  nnlil  Dec. 
1.5  and  will  be  reopened  lor  the 
period  Iroiii  |.m.  15  to  .April  .11). 

AlUElectric 
School  House 

The  liisi  .dl-elettric  school  in  Pu¬ 
get  Sound  Power  Light  (io.'s  ser¬ 
vice  area  now  is  under  t  oiisti  nt  tion 
.md  lour  others  are  ne.iring  the  con- 
siniction  stage.  1  hey  will  take  acl- 
V. image  ol  Puget’s  primary  service 
rale  lor  snt  h  sc  hools. 

1  he  .Surrey  Downs  elementary 
school  will  use  elec  trie  itv  not  only 
lor  lighting  but  also  lor  space  heat¬ 
ing.  water  heating  .md  cooking,  in 
accord.mce  with  plans  ol  architects 
.Mithnn.  Ridenour  k-  (aichran.  Ten 
warm  air  heating  and  ventilating 
units  will  serve  Ih  /ones  each  with 
independent  .mtoni.itic  temperature 
.md  ventilation  control. 

1  he  all -elec trie  installation  was 
recomnirnded  to  the  school  district 
bv  .A.  .A.  .Morris  k-  .Associates,  con¬ 
sulting  methanical  and  electrical  en¬ 
gineering  linn,  riie  new  rate  re¬ 
duces  annual  lighting  costs  bv  .50^7 
.md  makes  possible  additional  sav- 
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why  Allis-Chalmers 

3-phase  regulators 

PACK  MORE  VALUE 


Regulator  facts  fasti  Call,  wire  or  write... 

ALLIS-CHALMERS 


Colibond  ond  Vofi-Amp  or*  Allit-Chalm«ri  trod«morkt.  A-n64| 

For  phone  number  of  closes!  repiesentalive  see  advertising  index  in  hack  of  book. 


ALLIS-CHALMERS  modern  line  for 


Mass  manufacturing  of  standard  comtxinents  —  that’s  one 
reason  why  Allis-Chalmers  can  put  so  much  value  into 
industry’s  lowest-priced  3-phase  regulators.  Another  key  is 
unit  construction.  Simplified  subassemblies  are  joined  into 
a  complete  unit.  Susix>nded  from  the  cover,  this  "lift-out” 
unit  makes  interior  readily  accessible,  assures  you  the  b<'st 
in  construction. 

More  A-C  regulator  values:  Caliband  control,  "Quick- 
Break”  tap-changing  mechanism,  unidirectional  breather 
and  Vari-Amp  rating. 


Originators  of  step  regulators 
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This  nrvs  riettric  can  opmer,  lo  Im-  pul  inlu 
pr<Mlu<li<>n  h\  Suiibrani  in  Ihr  earls  (all. 
is  (laiinrii  lo  lie  leu  lhan  one-half  Ihe  site 
of  presifius  models,  .\sailable  in  holh  nail 
and  porlahle  models,  the  desire  has  finf(er- 
lip,  one-<ontrol  at  lion;  has  enough  peu  er 
lo  open  anv  tan,  Sunlieam  says.  Safety  fea- 
lures  base  iM-en  prosided  in  the  unit 


INSUIPPENE 


PLATE  and 


A.c.  pr^sSwiteh  COMBINATION 


ings  in  heating,  in  loinparison  with 
llainf-t\|)f  equipment,  the  .Morris 
linn  ileterniined.  Fluorescent  light 
ing  will  provide  illninination  ol 
to  till  I  (  at  the  wot  king  level  in  class 
looms  and  otfices. 

Ihe  lour  additional  all-elertiii 
schools  in  the  planning  stage  are  in 
lUllesne,  Bothell  and  .Mercer  Island 


^  Packard  Kell  EliTlronics  has  ap 
pointed  |ack  liouseinan  southein 
(iaiilornia  district  sales  managei. 
Home  Prodiuts  Disision,  a  new  po 
sition.  He  joined  the  lompany  two 
sears  ago  as  assistant  to  Robert  H 
I  hompson,  sales  manager.  Head 
ipi.ireis  are  in  l.os  .\ngeles. 


^(daslrai  has  been  appointed  dis 
tributoi  lor  Hoffman  IX’,  stereo, 

hi  li  .iiul  r.idio  in  .S.m  Diego  and 
Imperial  (lonnties  ot  sontheni  C.al 
iloinia.  Fhe  lomp.ins  .dreads  dis 

tiibntes  the  Holtm.in  line  it)  six 

sonthetii  .itid  W’estetn  states.  I  In 

new  teiritois  svill  be  administered 
bs  (.rasb.u's  .S.m  Diego  biamh. 
m.m.iged  bs  R.  T.  Rerlfield.  Dale 
Maihens  svill  be  Hotim.m  speii.dist 


►  \\  r.ipping  up  a  siniessiul  lam 
paign.  Iloipoint  sent  llill  l.os  .Xn 
geles  are.i  dealers  to  Hasvaii  on  .Sept 
l.a.  Fhe  ilealers  ipialitied  lor  the  1(1 
das  s .nation  bs  meeting  oi  passing 
standard  quotas  on  Hotpoint's  en 
tire  commodits  line  iluring  the 
.Xlatrh  2  to  Xug.  21  run  of  the  cam 
paign.  Fhe  Hasvaiian  jutiket  marks 
the  fifth  such  major  trip  sponsored 
by  Hot|)oint  since  195(i. 


CAT.  NO. 

1781 


For  complete  information  write 


Introducing  a  combination  unit — 
complete  in  one  box — including 
weatherproof  “Insulprene”  plate  and 
A.C.  “Presswitch”  . . .  designed  for  all 
general  outdoor  applications : 
shipping  areas,  parking  lots,  gas 
stations,  breezeways,  etc.  The 
weatherproof  "Insulprene”  plate  fits 
both  FS  and  standard  wall  boxes. 

The  combination  is  available  svith  15 
or  20  amp.  “Presswitch”  either  single 
jx)le,  double  pole,  3-way  or  4-way. 
"Insulprene"  plate  resists  oil, 
hot  water,  live  steam,  extreme 
cold,  grease,  etc. 


Cvt-owoy  shows  A.C.  “Prostwitch**  mosmtod 
in  F$  box  ond  protoctod  by  n«w  W«atbor- 
proof  "tnsulprono**  Plot*. 


*mod*  of  DuPont  Ntoprtn* 


HARVEY  HUBBELL,  INCORPORATED 

Bridgeport  2,  Connecticut 


wiRNM  Donci  orricc  mo  wminousc  Lounom 

2.  CwHMcticst  Lm  AagatM  12,  CsUtMia 

Stota  Bosiwick  StrMta  103  Nwtk  SmU  ft  Amwm  IN  CANADA: 

Cmwf»  7,  IIHmI«  Sm  Fraadto,  CalHarMla  ScfOnart,  (Mwl*. 

37  S— Ik  Siiittwii  Stmt  U75  INM—  Awwn  1100  BiftfcwMnl  NfO 


(Conlinuad  en  p  11  A) 


EXTENDED-FOIL 
COOLING . . . 

reduces  hot-spot  temperatures 
lengthens  service  life 


New  Allis-Chalmers 

Power- Factor  Capacitors 


Allis-Chalmers  extends  aluminum  foil 
beyond  the  ends  of  each  capacitor  pack 
to  speed  heat  dissipation  to  container 
sides.  Result:  substantial  reduction  in 
hot-spot  temperature  over  ordinary 
capacitor  designs! 

And  electrical  contact  is  also  im¬ 
proved.  Broad  spring-pressure  contact 


plates  press  against  the  long  edges  of 
each  foil  Losses  are  minimized;  low- 
current  density  results.  Your  bonus- 
extra  years  of  faithful  capacitor  life  .  .  . 
extra  protection  against  transient  over¬ 
current  induced  by  lightning,  switching 
surges  or  capacitor-discharge  through 
nearby  line  faults. 


Capacitor  Facts  Fasti  Call,  wire  or  write . . . 


AUlS-CHALMERS 


For  phone  number  of  clorert  representathe  %ee  adi’ertiiinf  ittdex  in  btuh  of  booh. 
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ALLIS-CHALMERS  modern  line  for 


NEMA 

Post  Insulator 
Mounting  for 
Substation 
Installation 
'GX "  Cartridge 
7.8-34.5  KV 


Distribution 

Type 

Center  Bolt 
Insulator 
Mounting 
'GX"  Cartridge 
7.8-27  KV 
100  Amp. 


Type  “GX"  Cartridfcs  vent  at  bottom  only  on  low- 
amperage  faults ...  at  both  ends  on  high  fault  oirranls. 
Both  vents  are  in  line  with  uis  of  tube,  rtduang  shock 
recoil  to  a  minimum.  On  high  amperage  faults,  top 
venting  action  blows  small  disk  out  of  eipendable  cap 
to  safely  relieve  gas  pressure. 


UPDATE  YOUR  OLDER 
CUTOUTS  WITH  KEARNEY 
CONVERSION  UNITS 

These  modern  current-carrying 
parts  install  on  existing  mount¬ 
ings  to  give  you  all  of  the  out¬ 
standing  features  and  perform¬ 
ance  of  the  newest  Kearney  Cut¬ 
outs —  positive  dropout  action, 
higher  interrupting  capacity,  and 
extra  strength  fuse  tubes. 


TypeG  5.2-15  KV 
TypeGX  7.8-15  KV 


Type  G  and  Type  GX 
7.8-34.5  KV 


Trip-O-Link  50  Amp. 
23-69  KV 


for  better  construction  -  safer  maintenance 
-specify  KEABNEY  products 


cutouts 


FOR  DEPENDABLE,  MODERN  SYSTEM  PROTECTION 


Kearney  Type  “G”  and  “GX”  Tri|X)uts  assure  the 
highest  level  of  ojjerating  de|iendability  and  economy 
for  full  range  distribution  system  protection.  Both  inter¬ 
rupt  fault  currents  ranging  from  minimum  melting  of 
the  link  to  maximum  rating  of  the  cutout  with  any  size 
button  head  link  up  to  100  amiieres.  A  choice  of  venting 
is  offered  by  two  cartridge  types,  interchangeable  in  the 
same  voltage  ratings.  Full-time  double  venting  is  pro¬ 
vided  by  the  “G”.  .  .  and  pressure-controlled  double 
venting  by  the  “GX.”  These  two  cartridges,  and  a  wide 
range  of  interrupting  ratings,  voltages  and  mountings 
meet  every  ojierating  requirement. 


TYPE  G 
Tripout 
Fuse  Cutout 
5.2-15  KV 
100  Amp. 


NEMA 

Post  Insulator 
Mounting  for 
Substation 
Installation 
"G  ”  Cartridge 
7  8-34.5  KV 
100  Amp. 


Distribution 

Type 

Center  Bolt 
Insulator 
Mounting 
'G"  Cartridge 
7.8-27  KV 
100  Amp. 


Front  vent  directs  expulsion  (tses  my  from  line  equip¬ 
ment.  Gas  pressuie  from  top  jet  keeps  eartridie  in  place 
and  upper  contacts  closad  until  arc  is  eatinfiiislNd.  Sin 
of  top  vent  in  double  vented  cartrid|e  alloers  build-up 
of  ample  pressure  to  extinguish  low  amperafe  arcs,  yet 
enables  cartridie  to  withstand  ps  force  of  lugh  current 
faults  without  rupturint 


Heart  of  Type  H''  construction  is  this  fuH-lloatini  con¬ 
stantly  alifned  upper  contact,  which  cannot  be  mis- 
aliined  by  high  cuirent  inlerrupbon  or  extreme  side 
thrust  during  closing.  During  interruption,  force  of 
cartridp  thrust  is  absorbed  by  tull-floafing  contact 
unM  arc  is  extinguished  and  cartndp  drops  out 


Safe,  positive  way  to  interrupt  loarl  current. 
For  full  load  sectionalizing  or  dropping  trans¬ 
former  or  capacitor  banks.  Current  is  inter¬ 
rupted  electrically,  not  mechanically.  During 
operation,  one  cartridge,  fused  for  load  pro¬ 
tection,  is  closed  in;  the  other,  the  interrupter, 
fused  with  a  low  amperage  link,  remains 
open.  I.,ater  thus  cartridge  is  closed  in,  and 
service  cartridge  pulled  out.  After  predeter¬ 
mined  time  delay,  small  link  blows,  interrupt¬ 
ing  current  safely  within  interrupter  cartridge. 


JAMES  R.  KEARNEY  CORPORATION 

OINtlAl  OFFICfSi  4X14.41  ClATTON  AVi.  •  ST.  lOUIS  10,  MISSOUll 

IN  TNI  WISTi  for  prompt  aorvico,  contoct  Koornuy't  West  Coost  Distributer,  Moydwell  ond  Hortiell,  loc., 

Los  Aof  olos  •  Soottlo  •  Portlond  •  Son  Ironcisco  •  Spohsno  •  lliooiils 

MmHU  mh  $T.  lOMS  •  PAYITTIVRU.  ABRANIAS  •  SNMANOOAN  *  CLAUNOA,  IOWA  •  OUWHI,  ONTAIIO.  CANADA 


X 


kil(ht-n  ill  thr  lloiiir-Orania's  (>ol(l  Mcilalliiiii,  I’a^inla  (  harm,  ((‘atiirrd  Iniilt-ins.  Mral- 
iii^  anil  air  toiiililiotiin)’  is  In  heal  |iiiiiip.  Lighting,  an  inU-Kral  part  of  Ihr  ili-ioralion, 
iilili/i-s  a  ralanii-  siipplrinrnli'il  l»  orirntal  lamps,  (ali-itrii  anil  Kilison  wrrr  s|Minsors 


Medallion  Homes 
Feature  At  Show 

I'catiiU'  .iiti .11  tioiis  .11  iliis  \('.n  s 
I  iiiinc  f  )i  .1111.1  in  lltc  S.iii  Ui  1 11.11  (linn 
.11  (-.1  III  soutiu'in  (  .1 1  i  I  <11  n  i  .1  wcic 
loin  .Mcd.illion  I  Ionics,  one  ol  llicin 
gold. 

.S|)onsoicd  liv  llu  llonu'  lUiildcis 
.\ssn.  ol  .S.in  Ucin.ndino  .ind  Kisci 
side  (lonntics.  the  show  is  nsc<l  ;is  .i 
show(.is(‘  l>\  hnildcis.  in.nnd.n  tin ci s. 
snix onti ;n  tot s  .ind  othci  sn|i|>licis. 

I  he  nitu-  model  homes  in  tiu 
show  weie  \  iewed  l)\  t»r>,(MIII  |ieo|)le 
dm  ing  .i  lt> d.iv  i  nn. 

(i.diloini.i  I  leitiii  Powci  (.o  .md 
Sontheiii  (..diloini.i  I dison  p.iitiii 
p.ited  iti  piomotion  ol  the  .Med.d 
lion  llotnes.  hnilt  h\  I  ( !.  .Min 
intn  .md  |  .md  k.  .M.uk.  Studios; 
t.  |.  .Millet;  R.i\  St. ill;  .md  (lOidon 
Fields. 

Although  .idxeitising  .md  piihlii 
it\  lot  I lome  ( )i .nn.i  weic  limited 
to  str.iight  siiow  piomotioti.  i.iseU 
iti  liont  ol  e;i(  h  house  (.nt  ied  (on 
liihntoi  (K'dits  .md  sjieiilied  whidi 
wet  c  Med.d  I  ion  llotnes.  Unildci  lep 
resentatives  in  the  .Med.dlion  llonus 
repot  ted  that  tluw  were  nndei  a  loti 
stant  hanage  ol  ipiestiotts  ;ihont  the 
electrical  living  concept  that  tpiali 
fied  a  house  for  a  .Medallion  award. 

(lalectric  said  it  was  itiitiatitig  a 
special  program  of  salesman  in¬ 
doctrination  for  use  by  builders 


throughout  its  sets  ice  area.  "W  e 
h.ive  experimented  with  talks  on 
Mow  to  Sell  .1  .Med.dlion  Motne’ 
with  seveial  buildets.  Now,  as  .i 
lesidt  ol  those  tests  ;md  the  iitipiii 
ing  public  mind  demoiisti  atecl  at 
Home Oram.i.  we  will  launch  an 
orient.ition  piogiam  lot  men  and 
women  who  will  be  selling  .Mechd 
lion  Homes  lor  the  bnihleis."  the 
( omp.mv  .innonm  c'd. 

►  1  1  1  h.is  tn.ide  .u.iilable  .i  li\c 
p.n  t  eUx  tric  ajrpliaiice  sides  iraining 
course.  Itic  hided  is  a  section  on  b.isic 
selling  piinciples  reviewitig  b;isii 
tenets  ol  salesm.mship  presented  iti 
.1  |)ic'\ious  conise.  Otlier  sections 
de.d  with  selling  the  electiic  i.mge, 
diver,  water  heatei  .md  relriger.itoi 
Iree/ei.  1  he  contse  m.iv  be  seemed 
lot  liotn  the  S.des  Division  ol 

1  ilison  1  lecttic  Institute.  7.'>(t  1  hitil 
Avc.,  New  ^()tk  17. 

^  Hoffman  Electronics  h.is  appoint 
eel  Thomas  Lowes  to  the  newly  ere 
atecl  post  ol  .idvertising  and  sales 
promotiott  diiector.  (iotisinner  Prod- 
m  ts  Div  ision. 

^  Extension  of  its  antomatic  clothes 
dryer  warranty  from  one  to  five 
veals  was  announced  last  month  bv 
the  Norge  Division  of  Borg-Warner 
('.oip.  rite  new  warrantv  applies  to 
all  jrarts  except  the  motor. 
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Prospects  for 
Medallions 

With  many  utilities  ahead  ol 
schedule,  the  \Vest  continues  to  lead 
in  the  .Medallion  Home  promotion, 
according  to  Frank  Falge,  Western 
legional  manager.  Live  Better  Elec 
It  ic alls. 

II  liXiO  objectives  are  met  (H2,80tl 
ittedallions,  of  new  homes), 

sales  of  appliances  and  lighting  and 
wiring  cxpiipment  in  the  West  wcvulcl 
be  increased  bs  Sh8.72(),()00  F.lectri 
cal  power  sales  would  be  up  bs 
billion  kwh. 

^  .Arc  Elcxtric  (!o.,  one  ol  the  most 
(oitiplete  and  well -matiaged  con 
tiac  tot  clealei  businesses  in  the  San 
Fiancisco  Bav  region,  has  opened  a 
peninsula  division  which  will  be  op 
elated  incle|)etidently.  according  to 
(.uiclo  .Menacucci,  president. 

San  Diego  Show 
Will  Be  26th  Annual 

San  Diego  Bureau  ol  Home  .\p 
pli.mces  will  sponsor  its  ‘Jtith  atinual 
I  lectrical  .A-  Home  .Appliance  Show 
in  the  Electric  Building,  Balboa 
I’.irk,  Itoni  Nov.  27  to  Dec.  2. 

All  major  .md  small  appliances, 
lighting  ;mcl  wiling  ecpiipment.  hob 
bv  tools,  i.iclio.  I  \  .md  stereo  ecpiip 
ment  will  be  displ.ived.  .iccotcling 
to  |.  (.I.nk  ( .h.imberl.iin.  secret.nv 
m.niager.  He  |)iedicte  l  2(li>.00n  will 
attend. 

(ihristmas  I  ree  Lane  and  pic 
(.hristmas  c  ere  monies  will  coincide 
with  opening  ol  the  sliow. 

►  Fred  |.  Berlolcme,  (.urlis-.All- 
Brile  district  s;des  iii.m.igei.  h.is  ,m 
iiomiced  st.dl  c  h.nigc's;  W.  E.  “Bill  " 
Eliot,  who  h.is  been  s.des  eiigiiieei 
in  .\l. lined. 1  .md  (ioiiti.i  (^ost.i  (.onn 
ties  ol  ( '.aliloi  iii.i.  is  being  ti  .iiis 
lei  led  to  San  Fi.niiisco.  wheie  he 
will  h.mdle  .ill  distributor  .md  con 
ti.ictot  .ICC omits.  .VIon  D.  Montgmn- 
erv  will  covei  engineeting  and  .n 
chitectm.il  accounts  in  .San  Fi.in 
cisco.  I  (placing  |ohn  .MacDonald, 
lesigned.  E.  B.  “Ed"  Maitccs  has 
joined  the  org.ini/;it ion  .is  s.des  en 
ginecr  to  succeed  Eliot 

►  In  AVasbinglon  Water  I’owct  ter- 
litorv  it  is  repoited  that  the  dis¬ 
tributor  has  ah  each  moved  a  nmplr 
of  hundred  of  the  automatic  friend¬ 
ship  yard  lights.  1  he  public  is  be¬ 
ing  informed  principally  through 
door  knob  hangers  left  bv  meter 
readers.  The  offer  is  made  on  a  basis 
of  $fi7..')0  installed. 
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from  virden 

to  add  plus  profits 
to  your  fixture  sales 


Your  Virden  distributor  has  the  complete  line  of  Virden  “light  idea*’  liitures  on  display  now. 


virde 

LIGHTING 


A  Division  ol  tho  John  C.  Virdon  Company 
Ctovoland  3.  Ohio 

Mombor  Amorican  Homo  Lighting  Instituto 
In  Canada.  John  C.  Virdon.  Ltd..  Toronto.  Ontario 


For  trhortr  rtutnbrr  of  rioiesi  rrptr\miatu'e  see  advertising  index  tn  back  of  book. 


V*1193  An  ununually  versatile 
3-li|eht  cluster  .  .  .  use  it  in  living 
rooms,  dining  areas,  family 
r<x>ms.  anywhert*  you  need  a 
smart  modern  nci'ent. 


V-1630  Modern  Mend¬ 
ing  of  white  im|)ortod 
plastic  and  polished 
brass,  an  exciting  accent 
W'bert*ver  it  is  useil. 


Contemporary 


Homes 


V-6200  I'erforated 
downlight  with  crystal 
lens.  Polished  brass. 
Kxcellent  aci'ent  light. 


V-7940  fiive  your  pa¬ 
tios.  |M>r<'h«^.  entrani'e- 
ways  extra  sales  apfieal 
with  this  outd<M)r  wall 
lantern. 


For 

Transitional 

Homes 


V-6031  Authentic  Karly  American 
in  a  pulldown.  Polishe<l  hrasa  with 
white  ahade.  Opal  chimney  has  star 
docorationa. 


V-1499  i^uiet  dignity, 
warm  hospitality  is  exem- 
plitWd  in  this  iraditH^nal 
design.  In  h.  4.  3.  and  2- 
light  mcMlels,  each  hand- 
fashiom^ti  from  scilid  hraas. 


V-6840  Add  a  touch  of  glamour 
with  this  bathroom  fixture.  Use 
it  singly  or  in  pairs. 


V-5880  Lift  your 
halls  and  entry- 
ways  out  «>f  the 
ordinary  with  thui 
graceful  ilesign. 
lias  matching  wall 
unit  and  Ttlight 
chandelier. 


V-3920Give  yourhe<|. 
HKim  th<*  lcM>k  of  rich- 
m*ss.  lm|K)rU*d  glass 
has  crystal  lieads.  |m>1- 
isbe<i  brass  trim 


V-1478  One  of  six  gorgeous¬ 
ly  styled  ('ulonial  chande¬ 
liers  liandcut  crystal  and 
gleaming  brass  to  add  a  bril¬ 
liant  touch  to  any  room. 


V-4465  (beaming 
brass  and  satin 
white,  in  s  modern 
hUmding. 


V-1791  The  lovely 
charm  of  |M>bshed  cop- 
|M*r  and  black  in  the 
(Mipular  pulldownstyle. 


V-1860  A  touch  of 
brilliance  in  an  exciting 
6-light  chandelier.  Use 
it  with  matching  ceil¬ 
ing  and  wall  lam|»s  for 
a  wonderful  effet  l. 
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a  n  e 

VENTILATING  HEATER 


—  L  it  •  L  *  -J  *  W#igh»  only  62  pounds  •  Sof«  ♦r#sh  oif  blown  into 

rf6Sn  Aif  •  •  •  n6Of0Cl  •  300  to  SOO  cfm  frosS  oir  monholo  at  oil  timos. 

.  .  •  •  •  10*  to  96*  tomporoturo  riso  •  Eliminotos  monhoU  OKplosion 

frOSn  Olf  in  one  •  propon*  or  Buton«  fuol  and  oxygon  doficioncy 

■  I  ..|  o  10'  l.P.G.  hoso  stondord  occidonts. 

portable  unit!  through  your  fovorrfo  ditlributor. 

_ _ WHITE  row  IlLUSTWATEP  BBOCHURE  SH0WIH6  kll  MoPtCo  MODUS.  _  _ 

'"'^11°'  MORRISON-PSISUE  company 

am  arnim  $mmma  nrMt  •  RAM  2-m*  •  rmw  aa  ftmm 


Keeping  line  clearance  costs  DOWN 
goodwill  UP 

Proven  |X)wer  equipment  and 
Davey  trained  rope  climbers . . . 
that’s  what  makes  Davey 
Surgical  Line  Clearance  so 
economical.  lUilities  can  rely 
on  the  de|>endahle,  efficient, 
and  adaptable  Davey  crew. 

It  will  pay  you  to  talk  over  your 
tree  maintenance  problems 
with  the  West's  leading  line 
clearing  specialists — Call  Davey.  W' 


DAVEY 

TREE  SUROERY  CO.,  LTD. 

OF  CALIFORNIA 

SAN  FRANCISCO  •  Rust  Building 
lOS  ANGELES  •  Story  Building 


rfi 

AVEY  1 

PRESERVES 

T  R  ■  ■  S 
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Knoll  Estates  Go 
Total  Electric 

First  itkkIcI  homes  in  the  West 
incorporating  the  W’eslinghouse  To 
tal  Fleet r it  Home  concept  were 
openetl  lor  inspection  Sept.  IS  at 
()ak  Knoll  Estates,  south  of  .Santa 
I  Maria,  Calif. 

I  Built  by  the  ,\tlantic  ik  Pacilic 
Builtling  Corp.,  the  two  model 
homes  will  be  open  daily  from  lb 
a.m.  to  11  p.m.  lor  six  weeks.  I'hel 
ma  Fahrenkrog,  Pacific  Gas  and 
Electric  Cai.  home  economist,  will 
demonstrate  all-electric  kitchen  fea 
tines. 

.\ccortling  to  |.  Ci.  .McKinles, 
manager  of  the  Fotal  Fllectric  Home 
department  for  the  W'estinghouse 
Paiilic  Coast  region,  the  Oak  Knoll 
development  is  one  of  seven  erecteil 
in  the  Ihiited  States  to  show  that 
electric  living  is  adaptable  to  am 
geographic  liMation  or  priie  range. 

Full  house|x)wer  provides  wiring 
for  present  and  future  appliances. 
Lighting  is  planned  to  enhance 
home  furnishings  and  to  give  ese 
(omlort  as  well  as  eye  appeal. 

Plans  lall  lor  a  minimum  of  9b 
Total  Eleitric  Homes  in  the  Oak 
Knoll  Estates,  a  walled-in  commu 
nity  that  will  include  a  st  hool,  shoj) 
ping  center  and  thurches. 


►  Ralph  Zeuthen  has  been  ap 
pointed  program  manager  for  the 
Live  Better  Electrically  Program  ol 
the  Edison  Electrii  Institute.  For 
the  past  two  years  he  has  been  presi¬ 
dent  of  Zeuthen.  Thomas  lie  Hulbert, 
.Minneapolis  advertising  agenev. 
Previously  he  had  been  with  C.amp 
bell-.Mithun.  handling  public  rela 
tions  and  supervising  accounts  that 
imiuded  Northern  .States  Power 
(ai.'s  house-power  promotion. 

►  Home  Laundering  Terms,  a  21 
page  diitionarv  juepared  by  .MIL 
.M.\.  is  designed  lor  use  in  instruit 
ing  (onsumers,  colleges  and  high 
sduMils;  in  advertising  and  promo 
tional  (opy;  in  publications  and 
within  the  industry.  Copies  are 
available  at  I  be  each  from  .\mer 
ican  Home  Laundrv  .Manufacturers’ 
.\ssn.,  2b  N.  Walker  Drive,  (ihicago 
h. 

►  A  feature  of  Public  Sersicc  of 
Colorado’s  new  IKmver  ser\  ice  center 
is  an  electric  service  department  and 
appliance  repair  shop.  With  a  staff 
ol  5b,  the  department  has  at  its  dis¬ 
posal  18  two-way  radio- equipped 
trucks,  which  can  be  dispersed  at  a 
moment’s  notice  to  the  customer’s 
premises. 


Fatter  Arc  Supprattlon 

New  blowout  design. 
Novel  ore  chutes  ore 
molded  from  on  ore 
resistant  material. 


Double  Break  Contacts 

Silver  alloy  contacts 
never  need  maintenance. 
Vertical  motion  assures 
uniform  contact  a 
^  pressures. 


Only  One  Moving  Part 

Simple  solenoid  design 
eliminates  trouble-causing 
pins,  pivots,  and 
^  flexible  jumpers.  A 


THIS  SOLENOID  AIR  BREAK 
CONTACTOR  IS  THR  HEART 
OF  THE  A-B  STARTER  UNE 


A  tremendous  operating  life  New  bi 

has  been  built  into  these  moldl! 

new  A-B  high  voltage,  air  break 
starters  by  using  the  same  simple 
solenoid  design— with  only  onb 
moving  part— that  has  proved  good 
for  millions  of  trouble  free  operations 
in  Allen-Bradley  low  voltage  starters. 
A-B  high  voltage  starters  are  made 
for  all  types  of  service  and  for  ail 
types  of  motors  up  to  1500  hp,  2300  v; 
2600  hp,  4600  v.  Send  for 
Publication  6080.  today. 


A-B  High  Voltage 
Starter  with  Air 
Break  Contoctor 

Bulletin  1159  high  volt¬ 
age  air  break,  across- 
Ihe-line  induction 
motor  starter  in  NEMA 
Type  1  enclosure.  All 
Allen-Bradley  high 
voltage  starters  are 
equipped  with  current 
limiting  fuses  with  in¬ 
terrupting  capacities 
of  150,000  kvo  at 
2300  V;  250,000  kva 
at  4600  V. 


ALLEN- 

BRADLEY 


Member  of  NEMA 


Quality  Motor  Control 


Allen-Bradley  Co.,  1316  S.  Second  St.,  Milwaukee  4,  Wia. 
In  Canada;  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


Here’s  the  ( 
inside  story  ^ 
of  industry’s 

MOST  RUGGED 
HIGH  VOLTAGE 


% 


In  this  broad  line  of  Allen-Bradley 
accessories,  each  and  every  unit  car¬ 
ries  the  traditional  A-B  trademark 
of  quality  that  stands  for  trouble 
free  operation.  Rugged  construc¬ 
tion,  and  maintenance  free,  silver 
alloy  contacts  provide  the  reliability 
that  is  essential  to  the  continuous 
oi)eration  of  your  automatic  produc¬ 
tion  machines. 

Profit  from  the  experience  of  the 
leading  machine  tool  builders  ...  in¬ 
sist  on  Allen-Bradley  quality  motor 
control  all  the  way! 


Special  push  button  panels  can  be  assembled  to  your  specifications. 


OllTIGHT  CONTROL  UNITS 
Bulletin  BOOT.  Choice  of  push 
buttons,  lights,  and  switches. 


OllTIGHT  CONTROL  STATIONS 
Bulletin  BOOT  for  up  to  16  units 
in  die  cast  aluminum  enclosure. 


PRECISION  LIMIT  SWITCH 
Bulletin  B02  oiltight.  Responds 
to  very  small  operator  travel. 


OILTIGHT  LIMIT  SWITCHES 
Bulletin  B02T  with  seoled  heads 
and  bodies.  Various  operators. 


STANDARD  DUTY  PUSH  BUTTONS  FOOT  SWITCH 

Bulletin  BOO.  Up  to  three  units.  Bulletin  B05.  In  rugged  die  cost 

also  pilot  lights  and  switches.  housing  for  toughest  service. 


OILTIGHT  PRESSURE  CONTROL 
Bulletin  B36.  For  hydraulic  sys¬ 
tems  with  pressures  to  5000  psi. 


PNEUMATIC  TIMERS 

Bulletin  B49.  Reliable  and  occu- 
rote.  For  on-delay  or  off-delay. 


ALLEN-BRADLEY 

Member  of  NEMA 

Allen  Bi'inlloy  Ct)..  l;iU5  S.  Seeoncl  St  ..  Milwaukee  1.  Wis. 

In  Cnnaclii  :  AlU^n  Brmiley  Canaiia  Ltrl..  CJislt.  Out. 


QUALITY 

MOTOR 

CONTROL 


u 
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ONLY  EDWARDS  MAKES  A 
COMPLETE  LINE  of  signaling 
products  for  control,  communication  and 
protection. 

SOLD  ONLY  THROUGH 
ELECTRICAL  DISTRIBU¬ 
TORS  (with  these  complete  sales 
programs  from  Edwards  for  their  use)* 

■  "sound  partnership  program" 

■  "industrial  modernization" 

■  "product  information" 

('endorsed  and  supported  by  national  and  re- 
(lonal  distributor  and  contractor  associa¬ 
tions) 

INSTALLED  BY  ELECTRI¬ 
CAL  CONTRACTORS  who  prefer 
Edwards  4  to  1  for  simplicity  and  quality 
that  means  quicker  installations,  no  call¬ 
backs. 

BACKED-UP  BY  EDWARDS 
TECHNICAL  SPECIALISTS 

in  58  cities  who  work  with  distributor, 
contractor,  architect  and  engineer. 

TEAM-UP  WITH  EDWARDS 

Ask  your  local  Edwards  representative 
how  modern  signaling  (clock  systems,  fire 
alarms,  drop  and  lamp  annunciators,  au¬ 
dible  signals,  etc.)  can  benefit  you,  or 
write  Edwards  Company,  Inc.,  Norwalk, 
Connecticut.  (In  Canada:  Edwards  of  Can¬ 
ada,  Ltd,  Owen  Sound,  Ontario  ) 


Mrs.  LxeUii  C  onant,  dim  lor  of  hotnr  rtonoiiiits  for  Southern  C  alifornia  Edison  <a»., 
points  out  one  of  the  features  of  an  rletlrii  Hasher  to  six  lolleije  students  partieipaling 
in  Edison’s  summer  home  eionoinists’  training  program.  The  trainees— all  home  et  majors 
—are  Kathleen  Feeles,  Mount  St.  Mars’s  College;  Namv  Harmon,  C’C  l.\:  Frames  .\nn 
O’Conmrr,  I'C  L.V;  Sails  MeC.lellan,  Eos  .\ngeles  Stale  C  ollege;  Frames  Preere,  Whittier 
C  ollege;  and  Mars  Ellis.  San  Jose  Stale  C  olh-ge.  (S«-e  EWesl.  August,  p  1211) 


►  Nf\s  ottid'is  ol  till-  Kiuhrii  l)i  Dtsi^mis.  is  ininictii.ite  past  diaii 
vision  ol  the  .San  I)ii‘j>o  bini-aii  ol  man;  (iiti  Hanlin,  .San  Dit  j'o  (las  .'x- 
Honu-  .\pj>liant  cs:  Worth  Pollard,  Kh-t  trit  Co.,  is  tooidinatoi . 
Calilornia  Klcifiit  Wot  ks.  t  hail  man; 

(•ordon  llillhousc*.  Howard  Palnivi  ^  K.  K.  ilarris  liu.,  .S;in  Diego 

Builders  Hardware,  vit  e-t  hairnian.  Phileo  distributor,  lias  inoveil  to  a 

.Metnhers  ol  the  exetutive  totninit  new  huilditig  at  S’JO  \V.  F  St.  Flies 

tee  are:  Wayne  Butt,  .X/tet  .S<  teen  were  ollitiallv  "at  home”  in  the 

Js:  Cabinet;  Einer  May,  .Montgotneis  large  new  tjuarteis  on  .Sept.  1. 

Ward  jL:  Co.;  Reg  Payne,  l.a  jolla 

Appliance  Co.  (ionnnittee  chaiitnen  ►  M<h’ Levin  ol  M.  Leviti  Co.,  Port 
lor  next  vear  are:  (iene  Hanna,  l‘)t>()  land,  attended  a  recent  sales  meet 
Parade  ol  Kitchens;  Kill  Finlev,  .Seal  itig  ol  Eagle  Electric  .MIg.  Co.  rep 
ol  .Approval:  Bill  Durniiig,  Keltic  a  resentatives  at  the  lirni's  jilant  No. 
tion.  Bol)  (>rav,  St.  (iharles  Kitcheti  ,5  in  Fong  Islaticl  Citv,  N.  V. 


BUSINESS 
WITH 
THE 
TEAM 
THAT’S 
I SEHING 
RECORDS 


Fashions  in  Food 


More  than  C>00  Homt-n  in  the  Phoenix  area  san  this  production  hs  .\ri/ona  Public  Sersice 
C'4>.  and  Phoenix  Nenspapers  Im.  I'lilils  home  sersice  adsisors  used  the  theme  .My  Fair 
Lads  to  demonstrate  cooking  lechnic|ues  and  recipes 
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HEAVY  DUTY  POWER  CABLE 


COMPLETE  RANGE  OF  SIZES  FOR  ALL 
FLEXIBLE  POWER  CABLE  REQUIREMENTS 


1  -0  '4W 


2  3G 


PL 


•  West's  largest  inventory  of  heavy  duty 
and  high  voltage  cable  •  multiple  con¬ 
ductor  control  cable  *  flexible  cords  and 
cable 


WILLIAM  CERESKE 

company 


electric  wire  and  cable 


I*  Vou,  ^ 

^  '--■..‘"17/ 


1401  MIDDLE  HARBOR  ROAD  OAKLAND  M.  CALIFORNIA  TEmpUbar  2.354A 


They 

both 

know 

the 

best 

buy 


tape.|. . 

JteemnTm 

FRICTION ....  RUBBER  ....  PLASTIC 


S*nd  today  for  Our 

moat  racant  buliattn  daacribing  datalla. 


ACCURATE 

MANUFACTURING  COMPANY 

GARFIELD,  NEW  JERSEY 


Farms  Hooked  Up 

I  he  Alberta  government  reports 
that  electricity  has  been  extended  to 
almost  Ib'/c  of  .Alberta's  63,500  oc- 
(iipied  iarms  and  that  this  percent¬ 
age  is  expected  to  increase  to  85% 
b\  1060. 

The  report  stated  that  more  than 
l,2(K)  iarms  have  been  hooked  up  so 
lar  this  year  and  that  another  1,800 
will  receive  service  by  the  end  of 
Det  ember. 

In  reference  to  service  for  85% 
of  the  farms  by  1960,  the  report  said 
that  "this  is  judged  to  be  an  eco 
nomic  maximum  of  service." 

A  total  of  $26,112,021.50  has  been 
loaned  under  the  provincial  gov 
ernment’s  Rural  Electrification  Re 
solving  Fuiul  since  inception  of  the 
assistance  program  in  1953. 

►  One  ol  the  highlights  of  the  19.59 
Home  Show  in  Los  Angeles  was  the 
Department  ol  Water  &  Power  ilis 
play  ol  an  elec  tric  heat  pump.  I  he 
transparent  display  showed  graph! 
tails  boss  the  heat  pump  operates 
in  heating,  cooling,  filtering  ami  de 
humidilsing.  The  department  re¬ 
ported  that  (onsiderable  interest  was 
shossn  not  only  by  homeosvners  but 
also  by  engineers,  ardiitects,  ilesign 
els.  (oiurattois  and  others  in  the 
building  trades. 

^  Hamilton  .Mtg.  Oo.  has  estab 
lished  a  brant  h  oil  ice  in  the  l.os 
Angeles  Home  Furnishings  .Mart,  to 
tover  sales  anti  service  throughout 
southern  (iaiilornia,  .\ri/ona  and 
southern  Nevatla.  John  Wicht,  lor 
merls  site  president  anil  general 
manager  of  Hlaikstone's  launilrs 
etpiipmetu  division,  is  the  managei 
ol  the  ness  Inanih  operation. 

►  .\  ness  N  AR1).\  t  hapter— first  in 
the  area  —  has  been  formetl  by  12 
Los  .\ngeles  merthants,  members  of 
llnitetl  .Stores  Inc.  I  he  local  organi¬ 
zation  svas  lormeil  through  efforts 
ol  three  N.\RD.\  members  among 
l  iiitetl  tlealers.  Cliff  Swanson,  Stu 
dio  City;  I..  C.  Pemberton,  Washer 
Wilson.  l.os  .\ngeles;  .Mil  Zillgitt, 
Inglesvootl. 

^  During  the  remaining  months  of 
19.59  Whirl|MM>l  Corp.  svill  tliston 
tinue  tlistribution  of  sinks  and  kitch¬ 
en  cabinets  anil  svill  concentrate  on 
appliances  manufactured  in  its  own 
plant,  acconling  to  C,.  \.  Reinbolt 
|r.,  general  manager  of  specialty 
products.  .Mthough  Whirlpool  of¬ 
fered  its  distributors  a  full  line  of 
sinks,  steel  cabinets  and  steel  cab¬ 
inets  svith  interchangeable  svootf 
fronts,  it  tlid  not  manufacture  these 
units. 
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Manufacturers— 

Distributors 


►  l-T-E  C'.irtuit  Birakfr  (.o.  ha^  set 
ii|>  a  new  |>osition  —  national  sales 
specialist  foi 
out(l<M)i  power 
(imiit  breakers 
made  b\  its  I. os 
Angeles  Kelnian 
l)i\  ision  —  and 
has  named  Max¬ 
well  L.  Stough¬ 
ton  to  the  post. 
He  will  assist 
in  the  market 
ing  ol  Kelman 
breakers  to  utilities  and  industrs  on 
a  nation  wide  basis.  .Alter  training 
at  the  Kelman  plant,  he  will  he  at 
t.uhed  to  the  olfice  ol  K.  .\.  Sdnnidt, 
1-  I  -E  commercial  vice-presirlent. 
Stoughton  lormerlv  was  manager  ol 
the  compain's  Philadelphia  distiid 
ollite. 


Siouehion 


TRY  THIS 
ON 

SALES  DEPT. 


^  Piomotion  ol  F.  E.  Leih  to  the 
post  ol  vice  president  in  (barge  ol 
(iopperweld's  Wire  and  (iahle  Divi 
sion  has  been  annoumed  hs  |ames 
.M.  Darhaker.  president.  I.eih,  wlio 
siuceeds  the  late  Willi.nn  W.  Kge. 
previousls  was  general  man.iger  ol 
sales. 

^  Name  ol  the  |ack  Pasne  ('.o.  Im.. 
I.os  .Angeles  manulacturers'  repre 
sentative,  has  been  (hanged  to  Pavne 
Kr  Sloan  Inc.,  with  (ieorge  R.  .Sloan 
he(oming  a  5h'  l  partner  in  the  linn. 
Sloan  had  been  a  salesman  with  the 
(ompans  lor  the  past  ‘Jj/o  seats. 
Among  the  lines  handled  h\  Pasne 
.A  Sloan  are  (!arol  (!ahle  do..  Full 
man  .\llg.  do..  Slater  Kle(tri(  Is:  .\llg.. 
Fedeial  Sign  Signal  dorp. 

^  (Canadian  Western  Pipe  .Mills 
l.td..  operating  a  Sh  million  plant 
at  Port  .Mo(k1s.  B.  (!..  is  nosv  man 
ul.K  tilting  galvani/ed  elettrit  (oti 
diiit.  It  is  the  litst  (ianadi.in  (ott 
duit  ttiatiulat  tiiret  to  (arts  out  the 
hill  pKMess.  Irom  the  tubing  to 
the  iinished  (ondiiit.  ,A((or(ling  to 
Ralph  (!.  Wiesinger,  exetiitive  site 
president,  the  (ondiiit  is  prodiued 
in  diameters  ranging  Irom  I  in.  to 
Ho  in.  and  prodiution  irt  l.'rh  tons 
.1  month  is  planned,  danadian  West- 
etit  Pipe  .Mills,  a  subsidiary  ol  the 
(.erman  Phoenix- Rheinrohr,  began 
production  in  British  darlumhia  in 
1955  when  danada's  pcrxluctive  ta- 
pacity  lor  pipe  ssas  5(M),0()()  tons  a 
year.  Present  (ianadian  capacity  is 
1.400,000  tons  a  scar. 


That  fez  is  an  automatic  light  switch 
ss’ith  a  circuit  not  unlike  the  Fisher- 
Pierce  6600A  str(?etlighting  control 
—  tubeless,  CdS  cell,  relay.  But  this 
"Nitelighter*”  is  for  indoor  use,  to 
sit  near  a  windosv  and  turn  on  a  lamp 
or  two  (up  to  300  watts 
total)  when  it  gets  dark  or 
dreary  outside.  Although 
turn-on  and  turn-off  are 
completely  automatic, you  can  switch 
the  lamp  on  and  off  yourself  if  you 
want  to,  with  two  push  buttons  that 
ojrerate  the  relays  and  give  the  de¬ 
vice  a  "memory.”  That  way  you 
don't  have  to  rt‘memlx‘r  which  but¬ 
ton  you  pushi?d  last  —  the  lamp  al¬ 
ways  automatically  goes  back  to  its 
on-at-dusk,  off-at-dawn  routine. 

If  the  name  "Nitelighter” 
sounds  familiar,  you're 
thinking  of  the  daddy 
of  this  brand  new  one. 
Though  nowhere  near  as  smart  as 


this  one,  it  sold  by  the  thou.sands  in 
stores  and  retail  outlets  of  utilitic's. 
People  bought  them  for  lots  of  rea¬ 
sons  —  just  plain  gadget  ap|»eal,  to 
f(X)l  burglars  into  thinking  they  were 
home  when  they  weren’t,  and  simply 
bt'cause  they  disliked  coming  home 
to  a  pitch-black  hou.se  at  night.  As 
a  matter  of  fact,  we’ve  used  the 
Nitelighter  exUmsively  in  getting  the 
bugs  out  of  the  original  6(>(X)  photo¬ 
electric  stri*etlighting  con¬ 
trol  design  and  for  t(*sting 
various  types  of  photocells 
(about  5  or  6  years  ago). 

Judging  by  the  rtM^eption  the  first 
Nitelighter  got,  we’re  hoping  that 
demand  for  the  new  one  ($17.95  list) 
will  k(?ep  us  hopping.  The  man  in 
charge  is  Frank  Mead,  and  he’d  like 
nothing  better  than  to  tell  your  sale's 
dept,  all  about  it.  Write  him  at  The 
Fisher-Pierce  ('o.,  43  Pearl  Street, 
So.  Braintree  85,  Massachusetts. 


.1^ 


FISHERY  PIERCE 

PHOTOELECTRIC  LIGHTING  CONTROLS 

AN  AFMIIAK  OF  SIGMA  INSTtUMENTS,  INC. 
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This  Kaiiwr  Aluminum  conduit 
demonstration  and  display  van, 
one  of  five,  is  shown  in  Oak¬ 
land,  Calif.,  during  a  “shake- 
down”  demonstration  for  com¬ 
pany  executives.  Forrest  Shrider 
(kneeling)  bends  aluminum  con¬ 
duit  of  large  diameter.  Watch¬ 
ing  him  are  Harry  Sugar,  presi¬ 
dent  and  chairman  of  Alsco 
Inc.,  and  I).  A.  Rhoades,  presi¬ 
dent,  kaiser  Aluminum  &r  C^hem- 
ical  fxirp.  (on  van  platform); 
Fred  J.  Drewes,  administrative 
manager;  kaiser  .Aluminum 
Vice-presidents  John  E.  Mem, 
Thomas  k.  McCarthy  and 
Thomas  j.  Reads  Jr.  Shrider 
will  give  demonstrations  Isefore 
electrical  distributors,  contrac¬ 
tors  and  other  interested  groups 
throughout  the  West.  Rnilding 
in  background  is  kaiser  Center, 
nearing  completion  in  Oakland 


^  TIu’  kciiiit'ih  K.  .Sc  lilt  maun  (!o. 
i>l  Denver  will  represent  C.laytcni 
Mark's  (amiliiil  Division  in  ('.olo 
lailo,  Wyoming;  and  I'tali.  The  1.') 
veal  old  linn  will  supply  thin  wall 
steel  (ondnit  and  rigid  tondnit. 
Meadcpiariers  will  be  at  107.1  (^a- 
l.ipago  .St..  Denver. 

►  Pacific  Electric  Motor  (’,o.  has 
been  named  an  ajiprovetl  service 
shop  loi  .Mbs  (dialmers'  Siho  Flex 
insulated  motor  rewiiuls.  Pacific 
Elec  trie  is  IcMated  at  1000  bOth  .\ve., 
Oakland,  and  till)  \V.  10th  St.,  Pitts 
lung,  (ialil. 

G-E  Drops  Prices 

I'he  (ieneral  Elec  tric  do.  on  .Sept. 
21  announced  ;i  revolutionary  new 
piogram  in  the  design  and  manu- 

I. ictureol  power  tr.mslormers,  which 
it  believes  will  help  electric  utilities 
in  their  longi.mge  light  against  in- 

II. ition. 

Ellectivc-  .Sept.  2S,  the  program 
provides  .in  .iveiage  reduction  in 
published  pi  ices  ol  mote  than  .'r'  l 
lor  the  entile  line  ol  power  tians- 
lormeis. 

I  he  nc-w  program,  c  .dic'd  “pre- 
ferrc'cl  design, "  applies  to  all  power 
ti  anslormeis.  Previoiislv,  prelerred 
design  was  applic'd  only  in  the  man 
niactnre  ol  much  smaller  power 
translornu'is. 

basic  ally,  prelerred  design  c  uts 
costs  bv  maiuilac  till  ing  ti  anslormei  s 
that  have  a  nnilorm  exterior  design, 
thus  permitting  mc'chani/ed  prodiic 


tion  line  technicpies  with  attendant 
economies  that  ollset  inllationary 
tendencies  caused  by  evei  rising 
labor  and  material  costs. 

(iouplieci  with  a  giant  70.'>  com 
piiter  that  automates  iniich  ol  the 
routine  elec  trical  calc  illations,  the 
prelerred  design  translormers  like¬ 
wise  offers  other  immediate  bene- 
lits,  such  as  improved  delivery  sched¬ 
ules.  laster  substation  design  con 
striic  iioii,  easier  instalhit  ion  and 
maintenance  resulting  from  nnilorm 
mechanical  fc'atures  and  accessories. 

►  f.  W.  Mahoney  has  been  named 
V  ice-president-Western  region  by  II. 
K.  Porter  do.  and  will  headcpiarter 
at  I")  100  (’.orvette  .St.,  l.os  .\ngeles,  it 
was  announced  by  d.  1..  Ilolbert, 
president.  .Mahoney  joins  I’orter 
alter  1.1  years  of  sales  and  executive 
experience  with  Phillips  Petroleum 
do.  and  eight  years  with  (•laddiNg, 
•McBean  do.,  where  he  served  as 
executive  vie e  pi esident.  He  was  a 
naval  olficer  in  the  Pacific  theater 
during  World  War  II. 

^  dancellation  of  the  announced 
sale  of  Pac  ific  Elec  tric  hord  d.o.  and 
darast  dable  Inc.  to  a  New  York 
holding  companv  has  bc'cn  an- 
nouncecl  bv  .\rnold  Schott,  presi¬ 
dent  of  the  two  electrical  firms. 
.Schott  has  reaccpiired  all  interest 
in  these  companies  from  the  hold 
ing  companv.  Essex  I'niversal  dorp. 
Pac  ific  Electric  hold  and  doast  dable 
make  electric  chord  sets,  wire  and 
cable,  and  electrical  wiring  devices. 


FPE  Sets  Up 
Service  Centers 

In  a  functional  reorgani/ation, 
Eederal  Pacific  Electric  do.  has  con¬ 
verted  nine  of  its  regional  manulac- 
tnring  plants  to  self-contained  cus¬ 
tomer  service  centers  offering  inte¬ 
grated  |)rcMlnction.  engineering,  sales 
and  distribution  services,  ('.enters  in 
the  West  are  at  .Seattle  and  l.os  .\n- 
geles. 

)oseph  H.  .Schlessel,  general  man¬ 
ager  ol  the  new  dustomer  Service 
denter  Division,  said  that  Eederal 
Pacilic  is  living  to  “marrv  1cm al  re- 
cpiirements  and  national  company 
advantages":  that  c  enters  sum  king 
standardi/ed  mass-picMluced  compo¬ 
nents  can  supply  most  custom  p.iiiel- 
boarcl  needs  on  a  21-  to  72-hoiir  ship¬ 
ment  basis.  Me  staled  that  the  com¬ 
pany  will  open  additional  centers  as 
specific  maikets  recpiire  them. 


►  jack  (i.  .Vnderson  has  been  ap¬ 
pointed  to  the  new  position  ol  vice- 

president-mar-  _ 

keting  lor  Hoff¬ 
man  L.abora- 
tories  Division, 

Hollman  Elec¬ 
tronics  dorp. 

He  joined  Hotl- 
man  in  Ib.'H  as 
assistant  man¬ 
ager  at  Davton, 

Ohio,  bee  amc'  .Amlrrson 

manager  ol  that 

of  I  ic  e  in  l‘>.'>l)  and  in  lll.'iS  was 


transleried  to  Eos  .\ngeles  to  head 
militarv  sales  activities. 


►  Packard  Bell  Elcx tronics,  .Service 
Division,  has  appointed  d.haric's  I). 
ElH'ri  as  direc¬ 
tor  of  maiket- 
ing  lor  the  in 
dnstrial  piinl- 
n  c  t  s  d  e  p  a  r  t  - 
ment.  He  will 
direct  sales  ol 
c  1  osecl -  c i I  t  u  i  t 
television  cam- 
rras  and  sv stems 
lor  industrial.  F.bcri 

institutional 

and  educational  applications.  He 
loimerlv  was  with  d.  (;.  Hokanson 
.mcl  Holmes  'Entile  l.incoln  .Mer- 
c  iirv . 


►  .Vllis-dhal  iners  has  appointed 
Power  Transmi-ssion  do.  ol  Denver 
as  distributor  of  its  motors  in  d.olo- 
rado.  I.cMatc'd  at  IPti.T  Jackson  St.. 
Power  Eransmission  is  headed  bv 
j,  R.  Tor|H'y. 
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WHEN  ORDERING  "TYPE  RR"  CABLE... 


SPECIFY  HABIRITE  HABIRPRENE 

The  high  voltage  cable  that  assures  superior  quality  and  service  reliability ! 


The  torm  “RR”  is  only  a  name,  not 
an  assurance  of  quality.  Instead  of 
ordering  just  “RR”  cable.  insi.st  on 
Phelps  D(xige  Habirite-HabirpTme— 
developed  through  years  of  exjx'rience 
in  di'signing  and  manufacturing  this 
type  of  cable. 

Pholjis  I'kxige  Habirite  insulation,  a 
specially  enginwred  butyl  rubber  com¬ 
pound.  has  a  service  depimdability  rec¬ 
ord  unsurpassed  by  other  tyjx's  of  rub¬ 
ber  insulation.  Habirite  is  greatly 
superior  to  old-fashioned  insulation  for 
these  reasons: 


•  Much  greater  resistance  to  heat  and 
oxidation  which  jxTmits  a  higher 
temperature  rating,  with  consequent 
reduction  in  confluctor  size  and  in 
cost  for  same  current  load. 

•  Much  greater  resistance  to  ozone 
usually  present  around  high  voltage 
equipment. 

•  Better  electrical  projxrties  that  give 
a  greater  safety  factor  in  ojXTation. 

Phelps  I'lodge  Habirprene  sheath,  a 

neoprene  comjxiund  with  improved 


mechanical  toughness  against  damage 
from  installation  hazards,  is  esixxrially 
made  to  be  extra  resistant  to  corona, 
one  of  the  worst  enemies  of  high  volt¬ 
age  cable.  This  extra  resistance  pro¬ 
vides  a  greater  safety  factor  in  ofx'ra- 
tion  and  has  contributerl  to  the  re¬ 
markable  reputation  and  service  rec¬ 
ord  of  HabtTile-HabtrpTene. 

When  you  specify  Habirtte-Habir- 
prene.  you  are  assurerl  of  high  voltage 
cable  with  the  utmost  in  safety  and 
durability.  See  your  Phelps  Dodge  Dis¬ 
tributor! 


PHELPS  DODGE  COPPER  PRODUCTS 

CORPORATION 


SALES  OFFICES:  Atlanta  Birmingham  Ala  Cambridge  Va55  Charlotte  Chicago  Cincinnati  Cleveland  Dallas  Dayton  Denver  Detroit, 
Fort  iWayne  Greensboro  N  C  Houston  Indianapolis  JachsonviMe  Kansas  City  Mo  Los  Angeles  Memphis  Milwaukee  Minneapolis  New  Orleans. 
New  York  Philadelphia.  Pittsburgh,  Portland  Ore  Richmond  Rxhester  N  V  ,  San  Francisco.  St  Louis.  Seattle  Washington  D  C. 
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IrM  r(|uipiiH‘iit  in  nru  Krimaii  l.alMiralnr\  imliuics  I siir^c  I'ciirralor  (Irfl), 
which  iliipliialrs  rffrcls  ctf  li^hlniii^;  hi^h  collate-  li ansfdniicr  siippU,  consisliii);  ol  Iwo 
iiniM  which  can  pcocictc  a  loniiiinccl  oiilpiit  ol  Mih.INKI  and  sphere-  ^ap  stand  (right) 


New  High  Voltage  Lab 
At  Los  Angeles 

.\  lli^ll  cic'N t'lopiiU'iit  l.tl) 

iiiatoiA  put  in  opc'iatioii  l>\  I  I  I 
at  its  Kc'liuau  I’owi-i  (  ire  iiit  Uiiakt  i 
Dixision,  I, os  .\nm‘U-s.  is  one  ol  the 
laim'st  ol  its  kind  on  the  W  est  (.oast. 
I  he  new  laiilitx,  capahle  ol  sin^e 
testing  to  voltages  as  hi^h  as  l.adO, 
0(10  \,  .ilso  i in  ol  poi  a t c's  the  onl\ 
hif;h  cniient  testinjj  setup  on  tin 
West  (  oast. 

It  will  pioxiiie  a  ke\  lestin^  tool 
loi  (li'\ elopiiK  n  I  ol  IK  w  .nul  iiii 
pioved  |)iodn(ls  in  its  line  ol  |>o\\c'i 
(ill  nit  hie.ikei'  and  will  he  .i\ail 
.ihle  to  leji'ioiial  utilities  and  iiidiis 
tiial  linns  lot  adx.nued  testing  ol 
a  wide  laii^e  ol  inateii.ds  and  loiii 
poneiits,  the  lonip.nn  said  in  its  ,in 
iioniu  enu'iit 

I  he  Kihii.iii  hic.ikci  liiu  i.niois 
in  vcrlta^e  lioin  11.100  \  thionnh 
^.tO.OOO  \  and  in  iiilt  1 1  npliiio  i.ii 
iii^s  lioiii  100  iiix.i  to  l.'i.OOO  iin.i 

rile  new  lahoi.iioix  xxill  ilecie.isi 
the  time  iccpiiied  lot  icseanh  .iiid 
testing  lioin  the  dexelopimiii  stao< 
to  actual  production  and  xxill  |)ei 
init  acceleration  ol  ^eiieial  studies 
of  parts,  eoinpoiients  atid  inateii.ds 
at  higher  xoltages.  the  companx 
.stated. 

Facilities  also  xvill  pioxide  the 
foundation  for  future  studies  at 
even  higher  voltages,  to  keep  pace 
with  the  innshrcroming  trend  toxvard 
higher  voltages  by  electrical  utilities 


thionghoni  the  conntix,  it  s.iicl. 

Ihincip.il  items  ol  ecpiipnient  at 
the  iiexx  Kehnan  l.ih  im  hide  test  sets 
|>niihased  Iroin  testing  lahoi .itoi  ies. 
noxx’  disbanded,  ,it  Pacific  Oerlikon 
( .(>.,  I  .ic  otn.i.  \\  .ish.,  and  at  the  ( ..di 
loini.i  Institute  ol  lechnologx,  I  .os 


.\ngeles.  I  hex  include  ecpiipinents 
lor  these  tests: 

I.  High  voltage  |>ower  lret|uentx 
riiis  facility  consists  of  two  trails 
lormer  units,  each  pnxlucing  .H35, 
000  v,  connected  in  cascade  to  pro 
vide  a  total  ol  ()()l),000  v.  Input  volt 
.ige  to  the  traiislormer  ec|nipnient  is 
IHO  X  at  00  cve  les. 

High  xoltage  impulse.  I  his 
consists  ol  a  surge  generator  that 
dnplicates  the  steej)  wave  Iront  ol 
lightning.  .A  total  ol  1,. '>00,000  x 
can  be  produced  bx  the  discharge 
ol  poxver  held  in  eight  coiulensei 
sections.  1  he  sections  are  charged 
in  p,irallel  bx  a  200,000  x  rectiliei, 
then  connected  in  series  for  dis 
c  harge. 

.3.  High  current.  T  his  test  set  con 
sists  ol  an  arrangement  ol  trails 
loinieis  that  provides  high  currents 
—  up  to  2IK).000  amp— at  loxv  voltage 
lor  v.irions  short  time  current  tests 
on  all  txpes  of  sxvitchgear.  Primarx 
xolt.ige  is  20,000  x. 

In  addition,  the  lab  also  xvill 
house  comprehensive  ecjnipment 
and  lacilities  lor  such  design  tests 
as  heat  runs,  mechanical  operation 
.ind  material  checks. 

^  Edward  C.  Ruurma,  lormeilx 
manager  ol  prcHlnct  clex elopment  ol 
Secpioi.i  Wire  and  (iable  (iompanx, 
h.is  been  traiisleried  to  the  parent 
companx,  .Anaconda  Wire  and  (  able 
(  cimp.inx 


Vriisl’s  ctr.iwiiig  o(  ltiilll>og  Klc-cliic  ( o.'s  lu-w  1  <»s  Viigcics  plain  and  office-  hiiilding, 
localc-d  at  ihi-  cciriu-r  of  .Siipplx  and  .Sxcaiiiorc-  Mreels  in  ihc-  Simmons  Tract  off  the-  Santa 
\na  Frec-wax.  .According  to  Fre-sidrni  Paul  1..  Miilirnhach,  Ihr  nc-w  facililx  will  con¬ 
solidate-  present  separate  manufacturing  and  warehouse  buildings  and  will  employ  I.SO 
pc-ople.  The  2fl0\400-ft  building  covers  a  -f8,(H)0-s<j-ft  area,  including  5,000  sej  ft  of  air 
condilioned  offices.  Total  investment  in  the  facilitv  will  exceed  $7.50.000,  Mullenbach  said 
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Now  used  in  transformers  and  switch  gear 
totaling  over  25  million  kw  capacity 


Shell  Diala  Oil  AX  has  an  enviable  prefer- 
ent  e  rtvord  in  the  elin  trie  |H)wer  industry. 
I'his  is  due  to  its  exceptional  oxidation 
stability,  plus  high  dielec-tric  strength  and 
low  |K)ur  |H)int.  It  all  adds  up  to  the  ut¬ 
most  in  reliability,  equipment  protection 
and  long  life. 

Shell  Diala  Oil  AX  is  inhibited  to  pre¬ 
vent  oxidation  ...  it  has  I'stablished  new 
high  stiindards  throughout  the  industry. 


Actual  tests  show  that  Diala*  Oil  has  two 
to  three  times  gn'ater  sbibility  thjin  con¬ 
vent  it)nal  oils. 

Ix't  a  Shell  Hepri'sentative  tell  you  alM)ut 
Shell  Diala  Oil  AX.  Write  or  call:  Shell  Oil 
Oompany,  .50  West  .50th  St.,  Ne*w  York  20, 
N.  Y.,  or  100  Bu.sh  St.,  Sjin  Francisco  6, 
California.  In  Canada:  Shell  Oil  Company 
of  Canada,  Limited,  505  University  Ave., 
Toronto  2,  Ontario. 


SHELL  DIALA  OIL  AX 


the  inhibited  insulating  oil 
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Association  Affairs 


PREMIUM 
COMFORT . . 

REASONABLY  PRICED 

WITH  HEATSUM 

VENTILATED 

BASEBOARD^ 


IT  HEATS 
IT  VENTILATES 
IT  CAN  FILTER 
THE  AIR  TOO 


‘MANUFACTURED  ONLY  BY: 


ROBERSON  INC. 

7116  330TH  SOUTHWEST 
MOUNTLAKE  TERRACE,  WASH. 


(.rate  (  alht-dral  in  San  Frainisto  Mas  the  M-llin^  for  a  pageant  of  MXind  and  light 


►  1  he  \<)i  tliufst  Klettiit  Meal 
.\ssii.  has  been  organi/ed  l)y  iitilitN 
lepreseiitatives.  eleeliit  heating 
etjiiipineiu  inaniitat liners  and  atlili 
ated  ind  list  l  ies  with  Ken  (aow. 
power  use  toiisiiltani  lor  the  (tiaiit 
(ioiiniN  I'l’l).  as  its  first  piesident. 
(leiil  l’enne\,  tonniiertial  nianager 
ol  the  ('.lark  ('.oiints  lU’I)  at  \’an- 
loinei.  Wash.,  is  tieasiiiei  ol  the 
gion|).  whith  plans  to  eiuompass  the 
se\en  Western  slates. 


Sound  and  Light  to 
Herald  the  lES 

A  s|)etl.iile  ol  liglil  and  soiintl. 
i ailed  “Son  et  l.iiiniere"  in  I  raiue 
as  a  new  art  lorni.  was  presented 
to  the  llliiiiiinatiiig  F.ngineering  So- 
tielN  (oinention  .iltend.inis  and  piih- 
lii  Sept.  7  outdoors  at  the  (hate 
('.athedral  on  N'oh  Mill,  San  Kian- 
(isto,  h\  tile  lighting  and  deioia 
lion  ( oiiiniitlee. 

"I.et  I  here  He  I  ight,”  designetl 
.ind  diietted  l)\  [aines  Jewell  ol 
Mol/iiiiiellei  (ioip.,  thealrital  spei 
i.dists,  hail  .i  s(ii|)t  wiitten  and  nar 
i.iled  1)\  Willi. nil  Siden.  s|K‘<  ial  niiisii 
l)\  j.iik  IMiilpot  .ind  adroit  sound 
engineeiing  1)\  M.iiold  llonner.  It 
w.is  .1  hleiiding  ol  sound— spoken. 
ouhesti.il.  oig.iii  .iiid  ihoral  on  tape 
with  the  aitiial  laiillon  of  the  i.itiie- 
di.il  pl.iM'd  1)1  illi.intlv— .ind  light 
.iiid  (olor  ill  .1  (oordin.ited  intei 
|iiet.itiou. 

I  he  lighting  pl.ned  ii|M)n  the 
noith  hues  ol  the  lowei  .iiid  i.ithe 
di.il  in  \.u\iug  lolor  patterns  and 
e\en  the  si. lined  glass  windows  ol 
the  i.ilhedr.il  were  illiiiiiin.ited  .uid 
engaged  in  the  p.ige.uii.  Assist.uue 
W.IS  .ilso  gi\fu  1)\  the  Me. Ill  and 
iheologiaii  ol  (.i.ue  (\ithedral  and 
its  ilioii.  l‘(t  .nid  K.  the  i  itv  ol  San 
l  iaiiiisio  and  Sh.iltl.i  .MIg.  (-u.  Repe¬ 
tition  h.is  iH'en  reniiested. 


%  EXTRA  Holding  Power 
\qUICKLY  Installed 
^TOUGH  For  long  life 


ffVfRST/CiC 

ANCHORS 

for  new  contlruclion  and  maintenance 
—  Everstick  Anchors  speed  up  work  and 
provide  dependable  anchorage  on  oil 
types  of  jobs.  Made  of  resiliont,  rust 
resistant  malleable  iron.  The  toughest 
anchors  made.  Write  for  bulletin. 

mmm  anchor  co. 

MsmiuieiowA 


SALES  REPRESENTATIVE 
WANTED 

Hy  a  IradinK  national  elertrical  man- 
iifarturer  (or  southern  Caltrornla 
area.  .Applicant  should  have  BS  in 
Eaectrical  EnRineerinK  or  equivalent 
and  experience  in  Electric  L'tility 
field.  Salary  based  on  qualifications 
— t'.OOO  -  $8.000 — Bonus.  profit-sharinR 
and  other  benefits — car  and  expenses. 
Kepiies  confidential.  Write  Box  305. 
Electrical  West.  San  Francisco  4.  t'alif. 


REPRESENTATIVE  WANTED 

Sales  representative  or  sa'es  organisation 
wanted  to  contact  FiRture  Manufacturers, 
Architects,  Engineers  and  Electrical  Distribu¬ 
tors  to  sell  new  line  of  plastic  diffuser 
par>els  for  fiRtures.  Large  potential.  New 
and  replacement  market.  Advertising  pro¬ 
gram.  Contact  Lightonics.  Bor  7211,  Oak¬ 
land,  Calif. 


(iimplrling  .\pprrnli<r  Bill  lit-nlim- 
«■<  «•!»»•>  iliNploiiia  (r«»m  \rl  Sic^al 


►  RoImmi  \V.  Rfilu'i ford.  tUiiiical 
touMiltin^  iiii^iiurr  tor  iiiral  (Icitiii 
» <>it|Hrativts  throughout  AhiNka,  lias 
lui'U  |)i  I'si  utiil  tlif  Milton  Hunt 
M<(.uirr  cnniiiei-i  in^  a(  hirvenu  nt 
.iwaid  jji  fscntfd  annualh  l)\  the 
Northwest  I’ldrlic  I’owei  .\ss<«  iation. 
Me  was  cited  lor  hii>h  ent'ineeiiu^ 
standards  in  pioneering  the  lorina- 
tion  ol  new  ssstenis  in  unserved 
aieas. 


Mft  MAinrfACTURfNG 


CO 


CUVilAND 


■MiMi:  MmI  M*.  LMT Jtl.  tJIMItk  MIMM 


^  (iei  tilicaies  ol  (oinpletion  ol  theit 
apprenticeship  wete  f»i\en  to  10 
j;racluates  ol  Seattle  Area  )oini  Aj)- 
|>ienticeship  and  I  iainin|i>  ('.onnnit- 
tee  at  a  haitcpiet.  entertainment  and 
dance  held  l>\  I. (Hal  Hi,  II^KW,  and 
the  Seattle  atea  industrv  recently. 
.\tthur  Siegel,  Selo  Klectiic  (.o.,  em¬ 
ployer  mend)ei  and  chairman,  made 
the  presentation.  (lene  Nelson,  husi- 
ness  mana^ei  ol  l.ocal  tl>.  con^iatu- 
latecl  the  giaduates.  .Mike  Stevens, 
piesident  ol  the  hn.d.  w.is  master 
o|  ceremonies  and  thanks  were  ac - 
coi cit'd  Aine  Rer^ene,  instructor  at 
the  vocational  school,  and  William 
W’ilhui.  c(M>itlinator.  .\lso  honored 
W.IS  Waltei  \’.  .MiHue.  who  is  retir- 
in^  altei  l.a  \eais  as  head  ol  the 
educational  depaitment  of  Kdison 
lethnit.il  .School  .md  17  sears  with 
I  BF.W 


►  NK.M.\'s  .\ir  ( amditioner  Sec  tion 
will  give  its  lirst  annual  Snowman 
.\ward  in  llir)‘.l.  (ioing  to  the  manu 
l.ictuiei  whose  Rc'at  llie  Heal  cam 
paign  is  judged  tops  w  ill  he  a  10  in. 
st.ituette,  .Mr.  Snowm.in,  designed 
h\  john  Russell  Ridge. 


►  .\1  Krieg.  executise  managet  ol 
Northwest  Klee  ti  it  I.ight  and  Rowei 
.\ssot  iation.  has  been  re  elected  tieas- 
urer  ol  the  .\gi  it  ultural  Kngineeiing 
Research  Foundation.  Rerkelev 
■Snow,  kiieg's  ptfdecessor  .is  NFl  1*.\ 
manager  until  his  retirement  a  lew 
sears  ago,  sv.is  .i  princi|).il  spe.iker 
at  the  group's  ‘J.ith  .innu.il  meeting 
in  Portl.ind. 


CUSHION  ^ 
CONDUCTORS 


■  ^ III  , 


FANNER 


Wdh  Swpvrfofm^d  Arivof  Vodt  conductor, 
th*  po*ntt  of  w*ar  or*  •hminotod. 


»Ev«fi  ■!  lew  wind  sfdecMes,  eveHiend  lines  nre 
efien  twbfected  In  Hiewsends  of  ttrest  reverseU  *er 
minute  due  to  eeelien  vikrotien. 

*  With  Fanner  Superfermed  Armor  Rods  installed  el 

^  points  subiect  to  stress  end  obrosivo  wear,  the  cen- 

ducter  receives  the  best  protection  opainst  vibration 
damofle  as  well  as  electrical  bvmin*  . . .  and  many 
expensive  line  repairs  cue  eliminated. 


against 

DAMAGE! 
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STATKMF.NT  REQUIRKI)  IIY  THE  ACT  OK  ACC.  24,  lOlJ,  AS  AMENDED  JIY  THE  ACTS 
of  March  3,  1933,  and  July  2,  1946  (Title  39,  I’nited  States  Code,  Section  233)  showing  the 
ownership,  management,  and  circulation  of  Kiectrical  W  est.  puMished  •‘emi  monthly  lexcept 
\o\einhet  when  pnhlished  tii  monthl>  1  .tt  I’ottland.  t>regon.  i.-t  tKtoher. 

1.  The  names  and  atidresses  of  the  publisher,  edilctr.  managing  editor,  and  business  managers  arc 

Publishei,  W  l.eihy  .  .  oS  ^t  ,  San  Kranciseo  4.  ('ahl 

Editor,  C.  W.  l.eihy . . . 6S  l*os|  St..  San  Francisco  4,  Calif. 

Managing  Editor  . None 

Business  Manager,  T.  H.  Carmo<ly,  Jr . 6S  I'ost  St.,  San  Francisco  4,  Calif. 

Published  by  McCraw  Mill  Company  of  California . ,.68  Post  St.,  San  Francisco  4.  C'alif. 

J  The  owner  is  Mc(!raw  Hill  Publishing  Co  Inc..  .Chi  West  4Jin!  St..  New  ^'o^k  Cit>  N 

StockhoMeis  holding  1 't-  or  nure  of  stock  are:  Potiald  (.'  .McCraw  \  W’illiard  T.  Chevalier.  Truster^* 
under  Indenture  of  Trust  m  h  James  H  Metiraw.  dated  1  14  2!  as  modifuMi;  DonaM  ('  Medraw  \ 
HaroM  W  Mctiiaw.  Trustees  rrnder  an  Indenture  of  Trust  m  b  James  H  Medraw.  rlaterl  7  I  .C  .!•* 
amended,  Donalil  C'  Medraw,  indi\i<luallv  (all  of  .(.((>  West  4Jnd  St-,  New  York  City  .h>,  N.  V  i. 
Mildred  W  Mrtiraw,  .Mailison.  .New  lrrse\  ;  drace  W.  Mebreii,  .‘l.lh  .\renas  St,  I.a  Jolla.  Cahl  ; 
Affiliated  htind.  Inc.,  Wall  St  .  New  Nork  C'lty.  N.  ^  ;  (lenoy  C'<»..  P.  (*  Box  4^M  Church 

Station.  New  N  ork  (  jt\,  N  N  ,  loriihstone  \  ('••..  r  o  Wrningt«'n  I'und.  Inc  .  t,*la>m«»unt.  Hclawan 

3.  The  known  lH»ndhoUlers.  mortg.igers.  and  other  securrt>  holders  owning  or  holding  1  percent 
or  more  of  total  amount  of  bonds,  mortgages,  ot  other  securities  are;  None. 

4.  Paragraphs  2  and  .'  include,  in  cases  where  the  stockholder  r»r  security  Inilder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any  6ther  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting;  also  the  statements  in  the  two  paragraphs  show  the 
affiant*s  full  knowledge  and  belief  as  to  the  circumstances  and  conditions  under  which  stockholders 
and  security  holders  who  do  not  appear  upon  the  iHxrks  of  the  company  as  trustees,  hold  stock  and 
securities  in  a  capacity  other  than  that  of  a  l>ona  fide  owner. 


C,  W’.  l.eihy.  Publisher. 


Sworn  to  ami  ".ubsctibnl  brfu 


tSEAlJ 


ic  till"  .'Kt  il.i\  id  Scptimhcr. 


!  ()!>  M  PI  I  KIN 


Notary  Public  m  and  for  the  C'lty  and  ('ounty  of  San  Francisco,  State  i»f  California 

(Ms  commo"'ion  cxpirc> 


►  CharlfN  F..  Nolan.  \  it  f  prt  Niik  iit 
and  |)i)>iooti()nal  ^Iana^c^  ot  lla 
waiian  Klcdiit 
( .  o  ID  |)  a  n  \  , 

I  t‘(  fn  1 1  \  an 

noiMU  I'd  tliat  he 
will  n'tin'  Dec. 
.SI.  N’ol.tn  lias 
lu'fii  with  the 
( onipain  inoi  c 
til. Ml  veats, 

.Mid  lla^  dii  t'(  ti'd 

II  1  (  ()\  aihn 
liNiti^  and  |>io 

M'.Mn.  Ill  tiu'  jiast 


.Nol.in 


iiiotioii  lot  iiiaiiN 


12  \taiN  till'  (oiii|>aii\\  ads fi tiNiiij* 
has  won  iiiiiiu'ioiis  awauN  in  nation 
with'  ( oiii|)('titioiiN  (ondiiitcd  h\  the 
Piihlii  I  tiliticN  .ydvi'i tiNiiiij  \^^o^i• 
.nioii  ol  .\iiin  i(  a. 

^  |ol)n  U.  Swi'al  has  hrcii  appoiiiuii 
f\t'(tni\r  ■M'lictais  ol  tlu-  ( ioliniihia 
liiU'istatt  Coiiipatt  ( aiiiiiiiissioii.  lie 
Mil  t  fids  Calvert  .VndeiNon.  who  re 
Ninnetl  last  seat  to  ateept  a  position 
in  (  osta  Ri(  a. 

►  \V.  Kslaiid  Mill,  piolessor  ot  eltt 
tiiial  en^iIleerill^  at  tlie  I'liiveisits 
ol  W  aNhintjtoii  and  author  ol  “Klei 
trollies  in  1  ngiiieering"  pidilished  hv 
.MeCiiaw  Hill  I’lihlishiiii;  Coiiipaiis, 
h.is  iK-eii  ap|)oiiited  assotiate  dean 
ot  the  Collem'  of  Fii^ineerint;. 


People 


Just  telephone  Porta 
House  collect  and  get 
immediate  delivery. 
Prefabricated,  bolted, 
waterproof  plywood 
panels — can  be  moved 
on  a  pick-up  truck. 


"For  a  combination 

electrical  field  office 
and  storage  shed  that's 
quick  to  move  on  and 
off  the  job,  I  like 
b  Porta  House.  We  have 
M  them  on  several  jobs." 


Irnislroni* 


Ridgely  K  Dodge  f  6767  Broadway  Terrace.  Cahtand.  Calit. 
Phone  collect  for  immediate  delivery  Olympic  2-7237 


SI2fS  6  OR  MORE  BY  9'  OR  MORE 


Now  in  Revised  9th  Edition! 

ABBOns  NATIONAL  ELECTRICAL  CODE  HANDBOOK 


Here  is  the  electrical  contractor’s  joti 
hook,  completely  revised  to  conform  with 
the  1956  Code  requirements — desiRneil 

to  help  you  understand  and  do  work  in  accoraancr 
with  the  National  Electrical  Code.  In  this  hand- 
book  you  will  find  explanations  of  rules  and 
measurements  for  the  various  types  of  jobs — what 
they  meari^how  to  apply  them.  Wherever  a  ruling 
lacks  clarity,  it  it  carHully  reviewed  and  its  appli¬ 
cation  explained,  Dta- 
grama,  aketchea.  and  — 

illustrations  used  free-  r-  _ ^  “ 

hr.  9th  Kd.  Revised  by  I 

C.  L.  Smith.  642  pp..  K:  1 

194  illus  .  34  tables.  -  — 


McGraw-Hill  Book  Co.,  Dapt  FWest  10/59 
I  337  West  41st  St.,  New  York  36,  N  Y.  < 

I  Send  me  Abbott's  National  Electrical  Cede  I 
I  Handbook —9fh  Edition  fo'  10  days*  examination! 

Ion  approval.  In  10  days  I  will  remit  $9.00  i 
plus  few  cents  delivery;  or  I  will  return  the  | 
I  book  postpaid.  (We  pay  delivery  costs  if  you  j 
I  remit  wtih  this  coupon^same  return  privileges.)  | 

I  (F*RIVT)  I 


Zone  State 


lO'day  Free 
Examination 


For  price  and  terms  outside  U.S. 
write  McGraw-Hill  Int'l,  N.Y.C. 


21.  l'»r 
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ENGINEERED 

INTO 

BLACKBURN 

CONNECTORS... 


The  big  difFert'noe  in  Blackburn  conne<’tors  starts  with  the  way 
they  are  made.  The  basic  material  is  high  strength  duronze,  a 
silicon  bronze  alloy  stronger  than  many  structural  steels. 

High  |H‘rcentage  of  threads,  both  bolt  and  nut.  plus  proj^'r  seltvtion 
of  materials,  redui'es  friction,  increases  thread  efficiency  and 
clamjiing  force  clamping  force  is  maintained  on  the  I’onductors. 
Blackburn’s  .strict  ins|)e<'tion  assuri*s  uniform  high  quality. 

Blackburn  connet'tors  give  better  |K*rformance  electrically.  The 
greater  thread  efficiency  provides  a  high  clamping  force  that  helps 
break  through  oxides  on  the  conductor  and  improves  condui-- 
tivity.  This  high  initial  conductivity  is  maintaim*d  |)ermanently. 

Becaust'  of  the  better  materials,  precision  workmanship  and  careful 
insjHH  tion,  Blackburn  connectors  are  reusable  .  .  .  over  and  over. 
Write  for  s{impU*s. 


Jfitspex* 

BL.A.CKBXJRN’ 


1S2S  Woodson  Road 


C'omora.tion 


St.  L.ouis  14,  Mo. 


f(»i  hUmtr  uumhrt  of  tlo\r\l  irl>tr\riilali.  r  \rr  iuh‘rtli\hie  ittilrx  in  hm  k  of  hook. 
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/"four  ways  to  get  more 

FOR  YOUR  TRANSFORMER  ) 
\  DOLLAR  THIS  YEAR  y' 


REDUCE  OPERATING  LOSS  —  New  Kuhlman  tran.sform€*rs’  lower 
losses  eonst'rve  neiierating  capacity;  put  less  drain  iht  transformer 
on  your  system. 


USE  SMALLER  TRANSFORMERS-to 

lx>ost  KV^•^  pt'r  ixjle.  New  Kuhlman 
di?signs  come  in  smaller  tanks.  The  siime 
KV.A  now  takes  up  less  room  on  the  pole. 


IMPROVE  REGULATION -to  fill  new  demands  of  COMPARE  VALUE  — This  year  Kuhlman  offers  a 

"KliH’tric-IavinK”.  New  Kuhlman  lower  im{H‘danc'e,  higher  core  and  coil  in  a  smaller  tank.  Rt'sult:  lower 

Ixdter  regulation  means  le.s.s  voltage  drop  and  loss  of  los.ses,  lx*tter  ix'rformanct*  at  no  extra  cost  to  you. 
rt'venue  during  heavy  loading  hours. 


Get  The  Most  For  Your  Transformer  Dollar.  Buy  Kuhlman — Sow! 


KUHLMAN  ELECTRIC  COMPANY,  Birmingham,  Michigan 

Manufactvnrs  of  transformon  fine*  1894 


WESTERN  DIVISION  •  SALINAS,  CALIFORNIA 

f'oi  fihoiir  ttiiinhrr  of  rlo\r\t  irt»r\eiilalii'r  \rr  adfr>li\iug  iudr\  hi  fimk  of  hook. 
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PSP&L  Elects  Clawson 

Frank  Mil.au^hlin.  presirlent  and 
diieitiii  o|  tlip  Sound  I’owfi 

Jv-  l  Cio..  ha^  hfcn  eliu  ted  iliaii- 
inan  ot  the  hoard  ot  the  (onipaiiN. 

Mil.ain^hlin  has  been  ptesideiit 
and  diieitoi  ol  tite  ioin|ian\.  and 
its  suhsidiais.  Diamond  l<e  .S:  Stor¬ 
age  Cio..  siiue  lh.11.  As  ho.nd  ihair- 
inan.  he  will  he  top  nian.n;in^  ol- 
litei. 

1  he  ho.inl  ol  diie«tois  .ds(»  elei  letl 
).  H.  (dawson  piesident  and  tliiei- 
tor.  C.l.iwson  joinetl  I’nj^et  I’owei  in 
Ih27  as  an  auditor.  He  was  |>iomo(ed 
to  assistant  tieasmei  in  Ihiti.  .ind 
in  Ihlti  w.is  made  romptodler. 

1  he  lollowin^  seat  C'.lawson  w.is 
n.mied  tre.ismer— l.itcr  senioi  vite- 
piesident.  and  now  president  and 
(liter  tot . 

►  L.  M.  Roherlson,  iliiel  ele(tii(.il 
engineer  ol  I’nhlit  .Set site  (io.  ol 
(  olorado,  h.is  heeii  named  m.ma^ei 
ol  enj;ineei  in^.  .V.  .V.  WtMMlw  ard  is 
now  m.m.i^er  ol  elettiit  o|>er.itions. 
C/  i..  Farnsworih  is  sn|>ei\isoi  ol 
elettiit.il  en^ineeiin^  .md  (diaries 
Waselkow  is  m.tna^ei  ot  meth.init.il 
eii  j>  i  n  eel  i  n  1^.  New  snpeisisoi  ol 
strmtnral  en^ineelin^  is  II.  \V. 
Ilii^hi. 


Iclfcits  ll.illot.iii 


^  Koheri  F..  Ilalloraii  h.is  hem 
n.mied  I’.icilit  ( io.ist  s.dt  s  m.m.l^el 
ol  the  U.ilxotk  .<■  W'ihox  (.o.’s  tnh- 
nl.ir  |>lodnlt^  disision.  He  siuieeds 
II.  F.  Feffenv.  who  is  retirin^  altei 
mote  th.in  ID  \e.iis  ol  (ontinnoiis 
seisiie  with  the  (ompans.  H.illoi.m 
joined  li.ihiixk  .V  \\  iho\  in  l!HI. 
I  etleiis  h.i\»s  the  s.dis  m.m.l^er  po 
sition  lu'  h.is  held  with  tlie  (omp.nn 
since  ID'id 

►  Frank  (1.  Miranionies  has  heen 
.i|>pointed  diieUoi  ot  ai'iimltiiral 
sales  ot  P.uilit  (tas  and  Flee  trie  (io. 
He  smteeds  II.  W.  “Wall”  (ilinj'- 
inan.  who  has  heen  named  eommer 
( i.d  m.lna^er  ol  the  eompain's  (lol- 
jjate  Division,  with  lu-adtpi.irters  in 
.\l.ir\s\ ille.  .Miramontes  is  a  native 
ol  Redw(M)d  (lits  and  an  elettrieal 
eimineering  graduate  of  the  I’niver- 
sit\  of  .Santa  (data.  He  lias  heen  with 
the  eompain  sears. 


►  Walter  L.  Lavseii  lias  heen  .ip 
pointed  sales  representaiive  lor  the 
state  ol  .Montana  and  part  of  Wso- 
ming  lor  R.  F.  F..  ( iorporat ion's 
Poitl.ind  disision.  He  svill  he  huated 
at  7D1  (dister  St..  Hillings.  .Mont. 

►  Haines  II.  Hatties  h.is  heen  ap 
pointed  elei  t  rom a gn et  i(  control 
sales  represeni.it is  e  in  .\ii/ona  for 
.Xntomatic  Ssvitch  (aimp.ins.  He  svill 
he  at  7DS  Willetta  St.  in  I’hoenix. 


ll.irriMin  Sljiicsoti 


Kaiser  Promotions 

R.  |.  H.iiiison.  F.  K.  .M.ittesoii. 
.ind  |.  (•.  |ohnson  h.ise  receiseci  pio 
motions  in  the  electiic.d  condnctoi 
disision  ot  Kai 
SCI  .Miiminiim 
a nd  (diem  ic  a  I 
.S.iles  Incoipoi 
.ited.  H.iriison 
is  nosv  disision 
III  .1 1  k  e  t  s  .1  1  e  s 
manager.  .Matte 
son  is  manager 
ol  ntilits  sales 
johnsMti  and  Johnson 

m.inagei  ol  in 
diistii.d  s.des.  I  he  |»ioniotions  oc- 
c  III  I  eel  .It  the  s.inic  time  the  disi 
sion  s  geiiei.d  s.des  ollice  niosccl 
lioni  (.hicago  to  ().ikl.ind. 

H.iriison  svill  diieci  .ictisities  in 
m.iiket  pl.inning.  .idseitising  .ind 
|>ioniolion.  He  h.is  hccii  svith  K.iisei 
lor  ID  se.iis  .md  sv.is  lormeils  ni.in 
.igei  ol  ntilits  s.des.  the  ness  position 
loi  M.ittesoii.  |ohnson  le.ises  ,i  post 
.Is  north  eeiitial  legioii.il  m.inagei  in 
(.hie.igo  to  .issmne  his  ness  duties  as 
the  eleetrie.d  eondiietoi  disisioiis 
indiistii.il  s.des  ni.in.igei 

^  (it'cirge  llcMltsvall,  svho  h.is  heen 
in  eh.irge  ol  the  hsdraidie  division 
ol  .\llis  ( .halmeis  in  the  Noithsvest. 
h.is  heen  ti.iiisieiied  liom  Seattle  to 
the  linn's  ( .hie  ago  ottiee. 

►  |oseph  R.  Warren  h.is  heen  elect 
eel  president  ol  the  Rosal  F.leetrie 
.Maniilae  till  ing  (.onip.ins  Ine..  man 
iit.u tiller  ot  transmission  .md  dis- 
trihiition  eepiipmeiit.  Fdward  |. 
(ievsner  has  heen  elected  vieepresi 
dent  and  see  let.iis -treasurer,  and 
James  L.  Warren  sv.is  elected  to  siee- 
piesident  and  pl.int  man.iger. 


Wrsle-rn  slatrs  aeeoiiiitrel  for  a  iiiajorils  of 
Wrsliiighoiise-  liiisinrvs  in  I9.S*).  I'his  Has 
ihc-  r(-|N(rl  iiiaele-  lis  John  K.  llcMinrttr,  Irft, 
chief  execniise  sice-preMdenl,  and  Mark 
\V.  (  resap  Jr.,  center,  president,  to  Walter 
j.  Masthain,  Pacific  (oast  vice-president. 
Hhile  the  executives  visited  Westinghonse 
facilities  ne.ii  San  Francisco  in  Septeinlx'i 


►  F',  Fait  Vandersvcie  has  heen  ap 
pointed  genei.d  m.inagei  ot  Western 
Switchhoard  (ionip.mv.  m.iniilac  tin 
er  ol  elec  trie  .il  switchgear  and  in- 
dnstii.il  (ontiol.  He  is  leplacing 
R.  R.  (  rcH.ke  who  is  lem.iining  with 
thee  omp.nn  in  .in  advisoiv  c.ip.icitv. 
X'.nideisvde  was  toimerh  with  Food 
.M.ichinerv  and  (. hemic .il  (ioipoia 
lion  .111(1  pi  ioi  to  ih.it.  switchge.n 
speci.ilist  Ioi  Nelson  f.lectiic.d  .M.m 
iit.ic  tin  ing. 

Changes 

( )i  g.iiii/.n  ion.d  (h.inges  involving 
.1  ninnhci  ol  siipeivisoiv  |>eisonnel 
h.ive  heen  .nnioinic  ed  hv  the  Pngel 
Sound  I’ovvc  I  .A  light  (.oinp.inv. 

loiicst  Fiost  h.is  heen  |>ionioted 
lioni  sii|>eivisoi  ol  sv stems  .nid  pio 
cediiies  to  siipcivisoi  ol  the  .inditing 
.111(1  sv  stems  iiiocediiics  cle|).n  tniciil . 

(  lilloid  H  Keith  now  is  .niditoi. 
.illei  seiving  picvioiislv  ,is  <  hiel 
( lei  k. 

|ohn  11  Kic  ig.  (  hie  I  ( leik  .It  He  ll 
ingh.nn  since  I'.l.’i.*).  h.is  he  c  n  proniot 
ed  to  ollice  ni.ni.igei  ol  the  .N'oith 
et  II  division  lo  snciccci  Willi. nn  |. 
IMIiiege.  who  leiiied  August  I. 

IMnlip  I.  Rossei.  loc.il  siipeivisoi 
.It  Hinlitigton  since  ID.'»7.  is  the  new 
loc  .d  m.inagei  .it  Hellingh.nn. 

Rossei  s  lot niei  jiost  .it  Hurlington 
h.is  heen  lilled  hv  .Milton  F..  Flick 
son.  Northein  division  credit  sit|)ei- 
visoi  at  Hellingh.nn.  who  in  tinii  is 
leplaced  hv  U'.ivne  H.  ('.aldwell, 
jniiioi  .i((ontitant  in  the  conip.iiiv's 
genei.il  ollices  .it  Hclleviie  since 
I  D.a.a. 

I  he  new  loc.d  managei  lor  Kitti 
las  (ioiintv.  with  he.idcpiat tors  at  F.l- 
lenshnig.  is  Roheit  Kadnich.  suc¬ 
ceeding  Walter  (i.  .Me  Dongall,  who 
retired  jiilv  1.5. 
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Accurif*  Mfg.  Co. 

S«n  Francisco  The  Curry  Co. 
Lot  Ar>9elet  F.  J.  Airey  Co. 
MatY.e:  biecfric  Agencies 
Uenver.  L.  B.  Putnam  Co. 


YUson  2*07d<} 
MAditon  3-2706 
MAin  3-2360 
TAbor  5-5066 


Salt  lake  City  L.  6.  Putnam  Co.  Elgin  5-5556 

AHen-firadley  Co.  119,  120 

Los  Angeles  ANgelus  9-9421 

San  Francisco  Campbell  &  George 

AAlssion  81236 

l>enver  Yourtg  Electric 
Albuquerque.  A  &  A  Supply 
Salt  Lake  City:  Stevens  Sales 
Hhoenia:  Edw.  P.  Weller 
Seattle:  J.  A.  Tudor  Associates 


ACuma  2-484 1 
Alpine  6-0307 
iNgersoll  7-5489 
AMherst  6-3186 
Mutual  2-7444 
Portland:  J.  A.  Tudor  Associates  BElmont  2-1188 


Allis-Chalmers  Mfg.  Co. 

San  Francisco 
Los  Angeles 
Phoenis 
Denver 
Salt  Lake  City 
Portland 
Seattle 

American  Steel  &  Wire  Div., 
U.  S.  Steel  Corp. 

Columbia  Geneva  Steel  Div.  i 

San  Francisco 

Los  Angeles 

Portland 

Seattle 

Salt  Lake  City 

Anaconda  Wire  &  Cable  Co. 
San  FrarKisco 
Los  Ar>geles 
Denver 

Salt  Lake  City 
Seattle 

Bechtel  Corp. 

San  Francisco 
Los  Ange  es 


30,  31,  111,  113 

DOuglas  2-8384 
MAdison  6-2231 
CKestwood  4-5426 
Cherry  4-6556 
EMpire  3-1723 
CApitol  2-9835 
MAtn  4-3737 


106,  107 
following  cities 
Sutter  1-2500 
LUdlow  5-1171 
CApito)  2-9534 
MAin  2-1972 
DAvis  2-0491 

53,  54,  55,  56 
YUkon  6-0051 
AAAdison  6-2371 
AComa  2-0616 
DAvis  8-0616 
MA.n  3-4686 

23 

DOuglas  2-4032 
MAdison  6-6721 
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Blackburn  Corp.,  Jasper 

Los  Angeles:  Robert  M.  Schow  HUbbard  3-7931 
Oakland.  John  H.  Ormond  Co.  TWmoaks  3-3236 
Vancouver,  Wash.:  Bill  Horning  Sales 

oxford  4-4475 

San  Francisco:  Kortick  Mfg. 

iGroursd  Rods)  VAIencia  6-6107 

BullDog  Electric  Products  Oiv., 

I-T-E  Circuit  Breaker  Co.  47,  49 

Oakland:  Safaty  Switchboard  Co. 

LOckhavan  9-7001 

Los  Angalas  BullDog  Elac.  Products 
of  L.  A.  ANgalus  9-6101 

Portland  Coast  Elac.  &  Mfg.  Co.  ATIantic  6-5373 
Oenvar:  Young  Elac.  &  Mfg.  Co.  AComa  2-4641 

Carol  Cabit  Div.,  Crescent,  Inc.  9 

San  Francisco.  F.  M.  Nicholas  Yukon  2-1964 
Lot  Angalas:  Jack  Payna  Co.  MAdison  4-7317 
Saattia:  Bruca-Emmett  Co.  Mutual  2-6737 

Portland:  Bruca-Emmatt  Co.  BElmont  2-8117 


Cereska  Co.,  Wm 
Oakland 


122 

TEmplebar  2-3546 


Classified 

Columbia  Genava  Steal  Di' 

Condon  Co.,  Eerl  S. 

Los  Angelas 

Copperweld  Steel  Co. 

Los  Altos,  Calif. 

Baltevue,  Wash. 

Davey  Tret  Surgery  Co. 
San  Francisco 
Los  Angelas 


October  1959 


122  Dossart  Mfg.  Corp. 


52  General  Electric  Co. 


San  Francisco  Curry  Co.  YUkon  2-0788 

Los  Angalas  Matzinge^-Johnson  Co. 

MAdison  4-8001 

Oswego.  O'e  Henry  G.  Lehl  NEptune  6-4210 
Denver;  R  6  M  Sales  Co.  SPruce  7-2515 

Sa>t  LdKe  City  T  R  Van  Wagoner 

INgersol  6-2461 


Driver-Herris  Co. 


40 


San  Fiancisco  Angus-Campbell,  Inc. 

ATwate'  8-4208 

los  Anga.es  Angus-Campbeil,  Inc. 

LUdlow  7-1236 


Dupont  de  Nemours  B  Co.,  E.  I., 


CircU  Wire  B  Cable  Co.  29 

San  Francisco;  Brill  Electric  Sales  SUtter  1-7547 
los  Angeles:  Elkins  Electric  Agency 

ANgelus  8-3385 

Seattle:  Electric  Agencies  MAin  3-2360 


Elastomer  Cham.  Dept. 
Los  Angeles 
San  Francisco 
Seattle 
Portland 
Denver 

Salt  Lake  City 


Edwards  Company,  Inc 
Los  Angeles 


58,  59 
LUdlow  2-6464 
DAvenport  6-7550 
MEIrose  2-6977 
CApitol  7-1281 
AComa  2*2347 
EMpire  4-3582 

121 

MAdison  8-2286 
UNderhill  1-5800 
F.  Ream  Sales  Agency 

CHerry  4-0558 

Phoenix:  J.  A.  Ware,  Jr.  Alpirse  2-9388 

Portland:  D.  A.  King  CApitol  8-1990 

Seattle  F.  A.  Strohecker  MAin  3*0357 

Spokarse:  E.  Johnston  MUtuai  2-3597 


Electric  Tube  Products  100 

Los  Angeles  Wemgart  &  Lustig  ADams  3-4111 


San  Francisco 
Denvei 


Electrical  Industry  Shew 

Los  Angeles  Fred  J.  Tabery 


English  Electric  Co.  Ltd 

New  York  City 
James  I.  Metcalf  &  Co.  Inc. 
followiryg  cities 
Seattle 
Portland 
San  Francisco 
Los  Angeles 
Phoenix 


Everstick  Anchor  Co. 


Richmond  9-1091 

48 

Murray  Hill  7-0303 
n 

MAin  4-6322 
CApitol  6-6096 
GArfield  1-0653 
MAdison  2-3019 
Alpine  8-4696 

128 


Inc. 


128 


20 

DUnk.rk  1-3951 


19 

Yorkshire  7-4556 

GLencourt  4-1233 


SUtter  1-3377 
MAdison  3-1929 


Seattle 

Portland 


Salt  Lake  City;  George  Oarger  Co. 


Cleveland,  Lamp  Div. 

Oakland 
Los  Angelas 
Denver 
Seattle 
Portland 


42,  43 
LOckhaven  9-3222 
Dunkirk  5-1681 
AMhurst  60285 
MAin  2-8081 
CApitol  3-2101 


General  Electric  Co. 

Schenectady,  Apparatus  Div. 

14,  IS,  24,  25.  33,  34.  35,  57 

San  Francisco  DOuglas  2-3740 

Los  Ange  es  MAdison  5-7381 

Phoenix  Alpine  8*7724 

Denver  KEyston#  4-7171 

Boise 


Joslyn  Pacific  Co.  in  following  cities; 

Los  Angeles  LUdlow  7-4251 

San  Francisco  UNderhill  1-7313 

Seattle  MAir>e  3-1957 

Portland  CApitol  3-5127 

Graybar  Electric  Co.  In  followir>g  cities: 

San  Francisco  AXArket  1-5131 

Denver  TAbor  5-7111 

Denver:  Paul  A.  Douden  KEystone  4-6796 

Denver  Hendrie  B  Bolthoff  Co. 

KEystone  4-4111 


Fanner  Mfg.  Co.  129 

San  Francisco:  Sold  Through  Line 

Material  Industries  Plata  5-8600 

Los  Ar^geies  RAymond  3*6251 

and  Oxford  5-2260 

Phoenix  Alpirw  4-8471 

Denver:  Slaybaugh  &  Thompson  AComa  2-5826 

Portland  A.  L.  Polich  CApitol  3-6241 


26,  27,  123 


Salt  Lake  City 

Portlarvj 

Seattle 

Hathaway  Instrument  Div. 
Hamilton  Watch  Co. 
Denver 

Pasadena,  Calif. 
Albuquerque,  N  M 
A.  I.  Williams  Co. 

Hill  Transformer  Co. 


EMpire  4-1891 
A1«vater  8-0281 
MAin  4-830C 


SKyline  6-8301 
RYan  1  7829 


Alpine  5-9632 


4th 

LYtel 


San  Carlos 
Los  Ar>gelet:  Maddox  Sales  Co.  MAdison 
Seattle  Wm.  O.  Proby  &  Assoc.  MAin 
Portland:  Wm.  O.  Proby  B  Assoc. 

CApitol 

San  Francisco:  Campbell  &  George 

Mission 

Denver:  H.  C.  Guire  SPruce 

Salt  Lake  City:  Stevens  Sales  INgersoll 

Phoenix:  Maddox  Sales  Co.  ALpir>e 

Albuquerque:  Ralph  D.  Black  Co.  ALpir>e 


Cover 

3- 2161 

4- 2306 
3-3483 

8-^26: 

6  1  r 

7  2tt6» 

7 

2-2371 

5- 9265 


Hubbard  and  Co. 

Emeryville,  Calif. 
Los  Ar>geles 
Oswego.  Portland 
Salt  Lake  City 


Hubbell,  Inc.,  Harvey 
San  Francisco 
Los  Angeles 

Denver:  Paul  A.  Douden 
Spokane:  Elmer  Johnson 
Seatt'e  Frank  A.  Strohecker 
Portland:  David  King 

Indiana  Steel  B  Wire  Co.  Inc. 
Graybar  in  followir>g  cities; 
San  Francisco 
Los  Ar>geles 
Portland 
Seattle 
Denver 

Salt  Lake  City 


16 

Olympic  2-6600 
MAdison  4-6631 
NEptur>e  6-2390 
INgersoll  7-5749 

112 

Mission  7-3240 
MAdison  6-7226 
KEystone  4-6798 
MAin  2518 
MAin  3-0357 
CApitol  8-1990 

22 

MArkel  1-5131 
ANgelus  3-7282 
CApitol  /•6641 
Mutual  2-0123 
TAbor  5-7111 
Elgin  9-8771 


International  Business  Mechines  3rd  Cover 


Los  Angeles 
San  Francisco 
Denver 
Seattle 
Portland 
Salt  Lake 


Dunkirk  1  3696 
YUkon  2-0100 
AComa  2-9373 
Mutual  2-4640 
CApitol  8-6623 
Elgin  9-7721 


Kaiser  Aluminum  B  Chemical  Corp. 


Fisher-Pierce  Co. 

San  Francisco  Maydwall  B  Hartzell 

ATwater  8-6900 

Los  Angeles:  Maydwell  &  Hartzell 

MAdison  8-7245 

San  Diego  Maydwell  B  Hartzell  JU  2-6749 
Phoenix:  Maydwell  B  Hartzell  ALpme  2-5858 
Seattle:  Oscar  Hogenson  MAm  2^737 

Portland  J.  A.  Tudor  Asso.  BElmont  2-1 1B8 
Denver  Allen  I.  Williams  MAm#  3-0343 


Gedney  Electric  Co.  7 

San  Francisco:  Banter  Co.  MArket  1-8636 

Los  Angeles.  Rutkin  Electric  Sales 

MAdison  3-1224 

W.  S.  Sanderlin  Co.  in  following  Cities; 


Oakland 

Los  Angeles 

Denver 

Phoenix 

Portland 

Seattle 

Spokane 


Kearney  Corp.,  James  R. 

Maydwell  B  Hartzell,  Inc., 


60.  61,  98.  99 
CRestview  1-2211 
MAdison  6-4801 
Alpine  5-3459 
Alpine  3-4841 
CApitol  6-4351 
MAm  3-7821 
TEmple  8-2704 


vater  4-7777 
BElmont  5-0121 


Elgin  5-2873 


San  Francisco 
los  Angeles 
Seettle 
Portland 
Spokane 
Phoenix 
San  Diego 

Sait  Lake  City:  Conely  Engineering  Co. 

EMp.re  3-5013 

Golden,  Colo,  Ralph  Smith  CRestview  9-5279 


114,  115 

following  Cities 
ATwater  6-6900 
MAdison  8-7245 
MAin  4-2368 
CApitol  8-4173 
MAdison  4-3285 
ALpme  2-5858 
JU  2-6749 
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KilUrk  Electric  Mfg.  Co.  104,  105 

Sen  Frencisco  F.  M.  Nicholes  YUkon  2-1964 
Los  Angeles:  Kenrwth  Anderson  Co. 

ANgelus  8-6771 

Seettle:  Northwestern  Agencies,  IrK. 

MAine  3-8882 

Denver:  Kenr>eth  6.  Schumenn  Co. 

ACome  2-8913 

Phoenix:  Kenneth  8.  Schumenn  Co. 

AA^herst  5-2863 


Klein  A  Sens,  Methies 

Glendale.  Celif. 
Sunnyvale,  Celif 


10 

Citrus  3-3523 
CHestnut  5-2310 


KPF  Electric  Co. 


44,  45 


Stockton.  Cellf. 


HOwerd  4  8381 


Kuhimen  Electric  Co.  132 


Meydwell  &  Hertzell,  Inc.,  m  following  cities 


San  Francisco 

ATwater 

8.4900 

Los  Angeles 

MAdison 

8-7245 

Seattle 

MAin 

4-2368 

Portland 

CApitol 

8  4173 

Phoenix 

ALpirte 

2.5858 

Spokane 

MAdison 

4-3285 

San  Diego 

JU 

2-6749 

Denver:  Sales  Engineers 

AComa 

2-4893 

Salt  Lake  City:  Sales  Engineei 

s  HUnter 

5  3547 

lightiisg  Dyisamics 

136 

San  Diego 

Kimberly 

5  4993 

Los  Angeles 

RAymond 

3-9101 

San  Francisco 

JUniper 

6  5266 

Portland  Clyde  Dodd 

CApitol 

7  6557 

Seattle:  Don  Gleason 

LAkevew 

5-5151 

Phoenix  Ray  Wendimg 

ALpme 

2-2541 

Line  Materiel  Industries 

Sen  Francisco 

Los  Angeles 

Portland 

Seattle 

Spokane 

Sett  Lake  City 

Phoenix  J.  E-  Redmond 

Boise 

Butte 

Denver 

Sacramento  Calif. 


McGraw-Hill  Book  Co 


3 

PLaia  5-8600 
RAymond  3-6251 
CApitol  2-1981 
ATwater  3-6368 
KEystone  5-2461 
ELgin  5-6257 
Supply  ALpine  4-8471 
Phorte  2-5706 
Phone  8340 
FL  5-1689  and  1680 
Gl  2  6264 


130 


Moloney  Electric 

Garland  AHolter 

Co. 

in  following  cities 

64,  65 

San  FranciKO 

EXbrook 

7-1800 

Los  Angeles 

MAdison 

4- 1864 

Portland 

CApitol 

3-7349 

Seattle 

Mutual 

2-4950 

Denver  Hamilton  Associates  CHerry  4-1505 
Salt  Lake  Riter  Er>gir>eerir>g  EMpire  3-7933 


Pacific  Gas  and  Electric  Co. 

San  FrarseiKO 


46 

1-4211 


Paranite  Wire  A  Cable  Div., 
Essex  Wire  Corp. 

Los  Angeles 

South  San  Franciuo 

Portland 

Seattle 


36 

RAymond  3-4794 
PLaza  6-3030 
CApitol  3-6124 
MAin  3-5641 


Pennsylvania  Transformer  Div.  101,  102 

San  Francisco:  George  E.  Honn  Co.  SUtter  1-7352 
Los  Ar>geles:  John  G.  Corrin  MAditon  2-0830 
Seattle  Fred  W.  Carlson  ATwater  4-4630 

Phoenix:  Roy  E.  Coulson  Windsor  3-8935 

Denver  Peterson  Co.  DExter  3-5434 

Salt  Lake  City  Clarence  W.  Silver  ELgm  5-5378 
Portland 

Fred  W.  Carlson  A  Associates  CApitol  8-3798 
Boise,  Ida  Clarence  W  Silver  Co  2-6947 

Albuquerque 

Williamson  Sales  Co  ALpme  6-6617 


Petersen  Engineering  Co. 
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Royal  Electric  Co.  Inc.  21 

Los  Ar>geles  Eckert-Lloyd  Co.  Richmond  7-9655 
San  Francisco:  Eckert-Lloyd  Co.  HEmlcKk  1-5792 
Seattle:  Northwestern  Agencies  MAin  3  3882 
Portland  Northwestern  Agencies  CApitol  7-0434 
Fhoenix:  Wm.  Benndorf  CRestwood  7-1662 
Denver:  Hyde  Electronics  Co.  WEs*  6-3456 


SAC  Electric  Co.  50,  51 

Burlingame,  Calif.  Oxford  7-1130 

El  monte.  Calif.  Randolph  Ertg.  Corp. 

Cumberland  3-4183  and  3-7901 
Gl  Ibert  3-1701 

Phoenix:  Randolph  Eng.  Corp.  ALpme  8-5281 

Salt  Lake  City 

Riter  Er>gmeerir>g  INgersoll  7-944^ 

Seattle.  Muth-Rtchards  Co.  EAst  3-212b 

Portland  Andrew  L  Polich.  Inc.  CApitol  3-6241 


Shell  Oil  Co.  127 

San  Francisco  EXbrook  2-5400 

Los  Angeles  MAdison  5-7341 


Southern  California  Edison  Co.  66 


lot  Ange  es 


MAd'SOn  4-7111 


Phelps-Dodge  Copper 

San  Francisco 
Los  Angelas 

Seattle 

Denver 


Products  Corp  125 
EXbrook  2-7379 
RAymond  3-1311 
and  PAfkview  1-1191 
MAm  3-6790 
CHerry  4-9291 
and  CHerry  4-9292 


Southern  States  Equipment  Corp.  38,  39 

Seattle  Jos.  C.  Platt  MAm  3-6141 

Salt  Lake  City  H  Lee  Rawimgs  Co 

Elgin  9-8811 
EAst  2-1082 
MAdison  4  3651 
NEptune  6-6442 
TWinoaks  3-3235 


Denver  R.  T.  Lewis  Co. 

Los  Anoeles  W.  E.  Kwk  Co 
Portland-  C.  F.  Selby 
Oakland  John  H.  Ormond 


Porta  House  130 

Oakland  Olympic  2-7237 

Sacramento  Robert  Crownm  Gilbert  3-8543 
Portland  Bardi  Gen.  Contractors 

PRospect  5-4354 

Los  Angeles  Construction  Supply  Co 

LUdiow  3-4158 

Los  Angeles  Ball  A  Black  ANgelus  9-7586 

San  Bernardino  Kingsley.  H.  P.  TUrner  9-8551 
Santa  Ana  Blystone  Equip.  Co.  Kimberly  2-3918 


Precision  Magnetic  Controls.  Inc.  37 


San  Francisco 

C.  E  Ingalls  A  Sons 
Los  Angeles  Industrial 
Equip.  Corp. 

Denver  Jim  Dawson  Co 
Salt  Lake  City: 

Leonard  M  Slusser 
Vancouver,  Wn. 

Bill  Horning  Sales 


GArfield  1  2916 
Engineering  A 

DUnkiik  1-1281 
ALpme  5-7194 

ELgm  5-2322 

oxford  4  4475 


Ownership  Statemenf 
R  T  A  E  Corp. 


Portland 

Medford:  H.  L.  Mooney 
San  Jose;  N.  R.  Beebe 
Paiadersa:  D.  B.  Cote 
Salt  Laka  City  T 
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MErcury  9-2161 
SPrirsg  2  9948 
ANdrews  4-5641 
SYlvan  0-5977 
Van  Wagoner  Co. 

INgersol  6-2461 
Bellevue.  Wn.  K.  H.  DuBois  SHerwood  6-4114 
Butte  R.  A.  Manning  Butte  2-9200 


Square  0  Co 

Lot  Angeles 

San  Francisco 
Seattle 
Portland 
Denver 

Salt  Lake  City 
Fhoenix 
El  Paso 
Spok  ar>e 
San  Diego 
Fresno 


13 

CApitol  M171 
jumper  7-4590 
EAst  3-1474 
BEImont  4  8488 
KEystone  4-6234 
DAvis  2-5859 
ALpine  8-6446 
KEystone  3-0544 
FAirfax  8-3690 
BEImont  3-7621 
AMherst  8  6268 


Standard  Oil  Co  of  Calif. 


32 


San  Francisco 
Los  Angeles 
Portland 
Seattle 

Salt  Lake  CiN 


SUtter  1-7700 
MAdison  4-2711 
CApitol  3-4161 
MAm  3-6310 
OAvIs  2-5831 


Truck  Equipment  Co. 


12 


Los  Angeles  Calavar  Corp.  Richmond  8-6292 
Oakland  Dailey  Body  Co.  KEMog  4-1423 

Portland  Schetky  Equiprrwnt  Corp. 

BEaverton  4-5344 

Spokane  Leland  Trailer  A  Equip.  Co. 

KEystone  4-0591 

Salt  Lake  City  W  H  Pir>gree  Co  EMpire  3-6731 


U  S  Steel  Corp., 

American  Steel  A  Wire  Div  106,  107 


Morrison-Pelsue  118 

Denver  RAce  2  2634 

North  Hollywood  A.  F.  Johnson  STa*e  7-8544 
Salt  Lake  City  W  H.  Pir^gree  Co. 

EMpire  3-6731 


National  Supply  Co.,  Tubular  Prod.  Div  11 

San  Francisco  DOuglas  2-2975 

Los  Angeles  Murphy-Ham  Co.  MAdison  2-2138 
Seattle  J.  H.  Stumph  Mutual  2-5232 

Denver  Allen  B.  Carpenter  KEystone  4-0283 
Fa'm  ngton.  U*eh  David  Merrill  AXtel  5-4631 


OZ  Electrical  Mfg.  Co.  4,  5 

San  Francisco 

Eichorn  A  Melchior  DOuglas  2-1038 

Los  Angeles  Agencies  Co.  MAdison  6-5443 
Denver 

Harry  F  Ream  Sales  Agency  CHerry  4-0556 
Portland 

Wm.  A,  Proby  Associates  CApitol  8-7261 

Sear’le  Wm  A  Proby  Associates  MAm  3-3483 


Republic  Steel  Corp.  41 

San  Francisco  GArfield  1-0977 

Los  Ar>geles  MAdison  4-5144 

Portland  Shaffer  A  Nelson  Inc.  BEImont  4-7437 
Seattle  Shaffer  A  Nelson  Inc.  Mutual  2-0186 
Spokane  Shaffer  A  Nelson  Inc.  FAirfax  7-9528 
Denver  C.  0  Belt  Co.  SKylme  6-9421 


Roberson.  Inc 
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Seattle 

Seattle:  Pa'mer  Electric  Co 
Spokane  Wm  C.  Knapp 
Spokane  Inland  Electric  Co 
Tacoma  Bean  Electric  Co. 

Los  Ange'es  O  B.  Wilt  Co. 

San  Carlos.  Calif.  O  B  Wilt  Co.  LYtel  1-2618 
Graybar  Electric  Co.  Inc  all  principal  cities 


LAkeside  3-1189 
MA  2-2170 
FAirfax  7-3621 
FAirfax  7  1521 
MArket  7-3144 
NOrmandy  1  4100 


USE  THE  ELECTRICAL  WEST  BUYERS' 
GUIDE  &  DIRECTORY  IN  NOVEMBER 


Virden  lighting, 

Division  of  John  C.  Virden  Co.  117 


Atherton,  Celif.  W.  G.  Sawyei 

Fullerton  Wm,  K  Newell 
Phoenix  Ray  £  Wendlirsg 
Seattle  Donald  S.  Gleason 
Portland  Clyde  E.  Dodd 


DAvenport  5-4931 
TRojan  1-1845 
ALpir>e  2-2541 
LAkeview  5-5151 
BUtier  5-3271 


Wagner  Electric  Corp. 
South  San  Francisco 
El  Segundo,  Celif. 
Portland 
Salt  Lake  City 
Denver 
Seatt  e 


94,  95 
FLaza  6-0520 
ORegon  8  7671 
CApitol  7-3654 
EMpire  3-5013 
CHerry  4  7421 
MA  n  2  2342 


White-Rodgers  Co. 


28 


Los  Angeles  MAdison  6-1211 

Portland  BEImont  4-7523 

San  Francisco  Kenrteth  Hill  WEtt  1-2612 

Mountlake  Terrace,  Wash.;  L.  Wren 

PRospect  6-5931 

Denver  BEImont  7-0709 


problem 

solution 


Electrical  West— Vol.  123,  No.  4 


An  easily  maintained,  integrated  fixture  was  needed  for  Welton 
Becket’s  dramatic  “squares  of  light”  ceiling  in  the  lobbies  and  offices 
of  Southland  Life’s  spectacular  42-story  Southland  Center  in  Dallas. 


ACHILLES  by  Lighting  Dynamics  was  specified  for  the  lobby . . . 
and  it’s  companion  Apollo  was  used  in  the  ofiices  throughout  the 
center.  Achilles  is  a  highly  versatile  fixture  series  ideal  for  this 
dennountable  acoustical  ceiling— jiM  as  it  is  for  countless  other  ceiling 
suspension  systems.  It's  quickly  installed  with  a  drop-in  installation 
and  has  easy  maintenance  with  press-to-open  catches  and  hook-on 
hinges.  Durable,  Bonderized  and  electro-static,  high-reflectance 
finishes ...  FOR  more  complete  information,  call  your 
Lighting  Dynamics  representative,  or  write  to  Lighting  Dynamics, 
802  West  Whittier  Blvd.,  Whittier,  California  or  Lighting  Dynamics, 
8700  Ambassador  Row,  Dallas,  Texas. 
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DAT*  riOCItllMC 


IBM  705  Sort  54 


RAMAC^  650  Utility  Programs 
Merge  M 

305  Assembly  Program 
Sort  53A 

705  Utility  Programs— 50  Series 

FOR  TRANSIT 

305  Utility  Programs 

Merge  52 

FORTRAN  Primer 

Sort  70R 

SOAP  IIA 

Sort  54 

305  Chaining  Programs 
FORTRAN  II 
Autocoder 

I/O  Scheduling  for  RAMAC  650 

704  DP  Package 
Merge  57 

705  Utility  Programs  — 70  Series 


AS 


Symbolic  Optimal  Assembly  Program 


Utility  t*rbgrams— 50  Series 


Utility  Programs— 70  Series 


FD 


IBM  adds  another  volume 

to  a  growing  library  of  programming 


New  Commercial  Translator  can  save  you  more  than  50%  of  your  programming  cost. 


All  automatic  programming  for  the  tasks  of  data  processing  has  one  common 
goal— a  universal  language  that  would  eliminate  all  problems  of  conversion.  Toward 
this  goal  IBM  has  contributed  many  ma|0r  milestones  To  name  )ust  a  few: 

1955  SOAP*— first  widely  used  automatic  programming  system 

1956  AUTOCODER— broadened  the  scope  of  automatic  programming  and 
paved  the  way  for  hundreds  of  generalized  routines 

1957  FORTRAN— a  contraction  of  FORmula  TRANslator— makes  possible  the 
swift  translation  of  mathematical  and  scientific  formulae  to  computer  language. 

Now,  with  the  introduction  of  Commercial  Translator,  IBM  takes  the  longest 
step  yet  toward  the  ideal  of  the  universal  machine  language.  With  this 
significant  advance.  IBM  bridges  the  gap  between  business  and  computer 
languages  Programs  that  might  have  taken  highly  trained  experts 
months  to  prepare  can  now  be  written  in  a  matter  of  days,  even  by 
people  with  little  programming  experience  For  complete 
details,  call  your  IBM  representative  Let  him  show  you  how 
Commercial  Translator  protects  your  programming  investment 


Coil  winding... 

another  fully- integrated  phase  of  HILL  manufacturing 


fully-integrated  production  facilities.  One- 
management  control  of  every  step. ..from 
original  design  to  final  shipment. .. is  an  essen¬ 
tial  ingredient  of  quality  control.  Uniformly 
high  test  results  on  HILL  transformers  prove  it! 


Sound  manufacturing  practices  .  .  .  skilled 
employees  using  the  most  modern  techniques 
and  equipment. .. are  only  part  of  the  reason 
why  HILL  produces  transformers  with  built-in 
extra  years  of  trouble-free  service. 

Equally  important  are  HILL's  complete. 


Your  thorough  investigation  of  this  all  -  Western  source  of 
power  and  distribution  transformers  is  invited 
Start  today  by  writing  for  Catalog  -2000 


TRANSFORMERS 
THAT  STAY 
IN  SERVICE’’ 


Seattle  PofMand  San  Ftoncisco  los  Angeles  Solt  Lake  Ctty  Denver  Albuquerque  Dallos  Houston  Oklohomo  City  M  nneopol'S  and  Honoluli 
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